INDlAM  OCEAN 


VQ 


¥11 


MD    CAYMA 


KG6IG 


«    G    O 


YU3LB 


»«j# 


— .     n 


\pw 


K06APJ 


SWAN  ISLAND 


AY  196 
Four  Bits 


•  aiAl 


KR6U 


K5SWI 


-V»    Hfc 


4 


—  -=S 


LT.  Oft* 


KWAJALEl 

KX6BU 


3IPLI 


3^ 


"BCLIV  IA1 


t**A  «ca»t* 


a:  kl 


*-h 


r  H  H  It  H 


Si    o 


YU3LB 


rtWHic 


m&jt  I  +■$■*• 


BAHRAIN  ISLAND        ff  tt    1    I     B 

)  MP4BCC  vmB 


7Z3AA 


KC4USV 


YOKOHAMA,  JAPAN 


Mil    UIUM1     Jill   PHJ.F 


■  i  '_i  ai-n  ■*- 


ANGOLA 


pJSOvtraitat  qe    *■  ch 


MM 


W2ZIA/ZK1 


•  «j  $ 


■£/£ 


SVOWF 


V  K  »  T  U 


/IT  J 


I       *S 


G4AA 


uco^ 


NA*    In  M4 


wi%-m  e*v*i 


1 1  Ad 


NOZAIHS1Q1 


CR7GF 


J«  m     "      ** 


7Yie 


ZB2AM 


ZE8JJ 


Z>AT  Awan 


VP3  JR 


&/=T 


«    t*n 


CENTRAL  AFRICAN  REPUBLIC 

TL8SW 


OSLMv 


© 


I  pp ' 

^■7 


PORTUGA 

CTI  J  J 


~.<j  t*m  a*  ■£-._ 


TEHERAN   «* 


a/id  other  Trivia . 


H.Ui.l.M' 


UG6AU 


^U»«£ 


UJL 


lei:. 


f*l       ft*   MIN 


QOESSA.  (NWC  U  a  £  ft       MALDI VE  ISLANDS 


A*oa_ 


b»  $&    r«i 


7)'p*u  avobucw) 


RAT    BAM    WD  tfcj 


t/ai  /  ¥ 


FP8CK 


1    Fi»^» 


TJ 


u 


A-SERIES 


If 


Rh&NEJBRS  IN 
TURIZA  TION 


TRANSFORMERS  &  INDUCTORS 


Hipermatfoy  S'hteld  (A-33) 
shown  slipping 

over  "A"-line  unit 


FOR   TRANSISTOR   & 
TUBE    APPLICATION 

For  over  thirty  years,  UTC  has  pioneerec 
in  the  design,  development  and  productior 
of  transformers,  inductors,  electric  vvavt 
filters,  magamps  and  high  Q  coils. 

UTC's  ULTRA-COMPACT,  A-SERIES,  art 
small  lightweight  audio  units,  ideally  suitec 
to  remote  amplifier  and  similar  compac 
equipment.  High  fidelity  is  obtainable  in  ai 
individual  units,  frequency  response  withir 
the  series  extending  from  10  to  50,00C 
cycles  i  2  db.  All  units  except  those  carry 
ing  DC  in  primary,  employ  a  true  hurr 
balancing  coil  structure,  which  combinec 

with  high  conductivity  outei 
case,  effects  good  inductive 
shielding.  The  die  cast  case  pro- 
vides top  and  bottom  mounting 
These  units  are  adaptable  foi 
printed  circuit  use. 

The  conservative  design  anc 
manufacturing  procedures  em- 
ployed make  these  units  suitable 
for  virtually  all  types  of  commer- 
cial equipment  and  ideal  for 
quality  amateur  service. 


Write  for  latest  catalog  of  over  1,300  STOCK  ITEMS  with  UTC  top  quality 

UNITED  TRANSFORMER  CORP. 

150  VARICK  STREET,  NEW  YORK  13,  N.Y. 
PACIFIC   MFG.   DIVISION:  3630   EASTHAM   DRIVE,  CULVER   CITY,   CALIF. 

EXPORT  DIVISION:  13  EAST  40th  STREET,  NEW  YORK  16,  N.  Y.  CABLE:  "ARIAB" 
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Roughly,  these  arm  out  rotes.  You 
would  do  very  well,  if  you  are 
interested  in  advertising,  to  get 
our  official  rotes  and  all  of  the 
details.  You'll  never  get  rich  sell- 
ing to  hams,  but  you  won't  be 
quite  as  poor  if  you  advertise  In  73, 
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73.  Inc.,  Peterborough,  N.  H,  03458. 
The  phone  is  603-924-3873.  Subscrip- 
tion rates  $4,00  per  year,  $7.00  two 
years,  $10  three  years  world  wide.  Sec- 
ond class  postage  is  paid  at  Peterbor- 
ough, New  Hampshire  and  at  addition- 
al mailing  offices,  Printed  in  Bristol, 
Conn.,  U.S.A,  Entire  contents  copy- 
right 1966  by  73,  Inc.  Postmasters, 
please  send  form  357°  to  73^  Magazine, 
Peterborough,    New   Hampshire. 
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432   the   Easy  Way WR2FYB.  . 

Cheap,  too, 
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never  fay  die 


Last  call  for  Kenya 

At  this  writing  there  are  three  of  us  going 
on  an  African  Safari  this  August  for  three 
weeks.  The  total  cost  of  the  trip,  including 
plane  fare,  guns,  licenses,  white  hunters,  the 
works,  will  run  under  $2000.  There's  room  for 
one  or  two  more.  Let  me  know  immediately  if 
you  want  to  go. 


Keeping  up 

The  QST  Board  of  Directors  meeting  this 
May  should  be  fascinating.  On  top  of  all  their 
other  insurmountable  problems  they  have  to 
replace  Herb  Hoover  as  president.  Many  of  us 
hope  that  the  Directors  will  take  some  action 
this  year  toward  helping  ham  radio  survive  by 
insisting  that  the  IARU  be  given  some  funds 
for  communications  and  promotion.  A  littie 
help  in  our  own  country  would  not  be  wasted 
cither  .  *  .  perhaps  if  the  League  could  put  on 
someone  in  Washington,  even  if  he  is  a  very 
part-time  man,  to  speak  up  for  amateur  ra- 
dio? And  how  about  the  information  vacuum 
caused  by  the  League  refusing  to  do  promo- 
tion work  for  ham  radio?  The  Oscar  series, 
though  of  international  importance,  were  well- 
kept  secrets  ...  as  is  just  about  every  other 
benefit  provided  by  amateur  radio. 

Of  course  the  Directors  should  take  some 
action  to  stop  the  drop  in  membership.  It  has 
been  dropping  every  year  now  for  four  years, 
you  know.  Perhaps  if  we  could  all  have  more 
confidence  in  their  choice  of  employees-,  more 
amateurs  would  join  the  League.  None  of  us 
like  to  support  a  dictatorship. 

And  if  the  QST  Handbook  continues  to  be 
the  slip-shod  book  it  has  for  the  last  few  years, 
I  give  you  warning  that  73  will  put  one  out 
that  is  done  right.  Fair  warning?  The  Direc- 
tors should  do  something  about  that  inexcus- 
able mess! 


Perhaps,  instead  of  interminable  motions  for 
congratulations,  as  seem  to  fill  most  of  the  few 
hours  of  the  once  yearly  Board  meetings,  there 
should  be  some  time  devoted  to  Motions  for 
Censure.  Harry  Dannals  should  get  some  men- 
tion for  his  part  in  the  K2US  disgrace.  And 
Hun  toon  should  get  a  commendation  for  his 
attempts  to  strike  back  at  73  by  forcing  the 
National  Convention  Committee  to  exclude  73 
from  the  convention*  This  monument  to  small 
thinking  should  not  go  unrewarded. 

While  the  commendations  are  being  hand- 
ed out,  perhaps  one  should  go  to  the  Oscar 
group  for  continuing  to  exist  in  spite  of  the 
usurping  of  the  limelight  at  every  opportu- 
nity  In    Bill   ()n\ 

Mysteries 

Scientific  anomalies  interest  me.  Sure,  I 
know  that  most  of  them  turn  out  to  be  fakes, 
but  that  doesn't  spoil  the  fun  at  alb  I  try  to 
get  together  with  John  Campbell  W2ZGU,  the 
editor  of  Analog  magazine,  whenever  I  can, 
because  he  is  just  full  of  these  interesting 
stories, 

I  remember  John  telling  me  about  a  chap 
out  in  Colorado  who  had  a  power  pack  of 
some  sort  .  ,  •  black  box  type  .  •  .  and  he 
would  take  it  out  for  a  demonstration  any- 
where you  wanted  him  to,  far  away  from  com- 
mercial lines.  He  would  then  hook  a  tremen- 
dous load  onto  his  power  unit— it  was  about 
the  size  of  a  small  suitcase—  and  turn  out  hun- 
dreds of  kilowatts  of  power.  You  knew  it 
wasn't  batteries  because  it  wasn't  that  big  or 
heavy  .  .  *  what  was  it?  I  understand  the  chap 
was  willing  to  sell  the  bag  for  around  a  mil- 
lion dollars. 

In  the  March  issue  of  Popular  Electronics 
there  is  a  story  about  a  chap  in  Sarasota  that 
can  send  signals  through  water  with  a  little 

(Continued  on  page  112) 
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International's  "FLYING  SHOWROOM  66" 

will  visit  your  area  soon. 
Welcome  aboard  this  fabulous  electronic  flying  display. 

During  1966,  International's  Martin  202  Flying  Showroom  will  tour  cities  through- 
out the  United  States,  bringing  with  it  displays  of  International  electronic  equip- 
ment and  products,  plus  a  technical  staff  available  for  consultation.  ■  A  space 
age  electronic  show  for  Amateur  Radio  operators,  radio  experimenters,  hobbyists, 
Citizens  Radio  dealers  and  users,  commercial  2-way  radio  operators  and  manufac- 
turers requiring  special  electronic  products.  ■  If  you  are  a  manufacturer,  radio 
equipment  dealer,  Amateur  or  Citizens  Radio  Club,  or  other  interested  groups, 
we  will  attempt  to  schedule  a  specific  time  and  date  to  visit  your  area.  Watch 
for  announcement  or  write  International  Crystal  Manufacturing  Co.,  Inc.  for  details. 

Discuss  your  technical  and  engineering 
requirements  with  International's  staff. 
See  how  International  electronic  m, 

products  can  work  for  you. 


INTERNATIONAL 


CRYSTAL  MFG.  CO.,  INC. 

18  North  Lee 
Oklahoma  City,  Ok  la.    73102 
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TWO  CATEGORIES  TO  CHOOSE  FROM 


Standard    Duty    Guyed    in 
HeigMs  of  37-54-89-105 

and  122  feet 


Heavy  Duty  Self  Supporting 
and  Guyed  in  Height*  of 
37  -  54  feet  (S5J 
71  —  88  feet  [guyed) 


ROHN  has  these  6  IMPORTANT  POINTS: 

Ease  of  O aeration— roller  guides  between  sections  assure 
easy,  safe,  friction-free  raising  and  lowering.  Strength- 
welded  tubular  steel  sections  overlap  3  feet  at  maxi- 
mum height  for  extra  ■turdiltupl  and  strength,  Unique 
ROHN  raising  procedure  raise*  all  sections  together— uni- 
formly with  an  equal  section  overlap  at  oil  heights! 
Versatility— designed  to  support  the  largest  antennae 
with  complete  safety  and  assurance  at  any  height  desired! 
Simple  Installation—install  it  yourself— use  either  flat 
base  or  special  tilting  base  (illustrated  above)  depend- 
ing on  your  needs.  Rated  and  Tested— entire  line  engi- 
neered so  you  can  get  exactly  the  right  size  and  properly 
rated  tower  for  your  antenna.  The  ROHN  line  of  towers 
is  complete,  Zinc  Galvanized— hot  dipped  galvanising  a 
standard-not  an  extra— with  all  ROHN  towers!  Prices 
start  at  less  than  §100. 


SEND  FOR  ROHN  TOWER  HANDBOOK 

-$1.25  Value 

—ONLY  $100   postpaid  (special  to  readers 

of  this  magazine  L  Nearest 
source  of  supply  sent  on  request.  Repre- 
sentatives world-wide  to  serve  you.  Write 
today  to: 


ROHN  Manufacturing  Co. 


P.  O    Bom  3000 


Peoria,  Illinois 


Editor's 
Ramblings 


'World's  Largest  EXCLUSIVE  Manufacturer 

of  Towers;  designers,  engineers  f  and  installers 

of  complete  communication  tower  systems/' 


Lids 

The  article  "How  to  Be  a  First  Class  Lid  on 
Phone  without  Really  Trying"  in  the  February 
issue  apparently  stepped  on  many  toes.  We 
apologize   to   all    the    litis   we  offended. 

Questions 

People  (mostly  hams)  write  us  all  the  time 
with  questions.  Most  are  fairly  straightforward, 
and  if  we  had  a  staff  of  five  EE's  with  nothing 
else  to  do,  we'd  be  happy  to  answer  them. 
Unfortunately,  we  don't  have  those  EE's.  V 

r 

don't  have  anyone  here  with  the  time  to  an- 
swer questions,  whether  they  are  reasonable 
or  not.  Please  consult  our  indices  each  January 
or  standard  handbooks.  You  may  not  find  vour 
answer,  but  youTl  certainly  find  something 
of  interest  Please  don't  send  us  questions. 
And  if  you  simply  must,  include  a  self  ad- 
dressed envelope  So  we  can  send  back  our 
form  that  states  that  we  can't  answer  vour 
question. 

Incidentally,  please  enclose  a  self  addressed 
stamped  envelope  when  you  write  to  73  au- 
thors. Many  get  an  awful  lot  of  mail  about 
articles  and  are  perfectly  justified  in  throwing 
away  all  questions  unless  you  do  this, 

Hz 

For  many  years  the  English  speaking  world 
has  used  cycles  per  second  f  cycles,  we  usually 
say  for  simplicity)  as  the  unit  of  frequency. 
Continental  Europe  has  used  hertz,  obviously 
from  the  same  source  as  amperes,  volts,  gil- 
berts (gilberts?) ,  etc.  Hertz  is  simpler  and 
shorter,  but  cycles  per  second  has  the  advan- 
tage of  reminding  us  of  its  meaning,  though 
this  advantage  is  obviously  unimportant  aft 
you've  spent  a  few  days  reading  radio  books 
and  know  what  cps  means.  The  big  advantage 
of  cycles  is  that  we're  used  to  it,  so  seeing 
455  kHz  instead  of  455  kc  tends  to  jar  us. 

(Continued  on  page  115) 
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and  who  the  hell  hasn't? 


We  began  the  manufacturing  of  ham  gear  not  too  many  years  ago  on  the  simple 
premise  that  there  was  considerable  room  for  improvement,  particularly  in  the  accessory  field*  It 
was  our  contention  then  as  now,  that  up-dated  equipment  engineered  right,  built  right  and  priced 
right  would  find  a  waiting  market  with  the  amateur.  It  did  and  it  does! 

From  the  very  start  we  set  our  sights  high,  picking  up  where  others  had  bogged 
down  in  the  dogma  of  "it  can't  be  done."  Truthfully,  improving  on  the  products  of  some  of  the 
let-well-enough-alone  makers  was  no  considerable  feat.  They  were  sitting  ducks  for  our  kind  of  think- 
ing. By  ignoring  trends  and  advanced  theories  they  had  continued  year  after  year  with  the  same 
antiquated  items  .  .  .  never  venturing,  never  daring,  never  doing. 


Waters  developed  the  Auto-Match  mobile  antenna  be- 
cause there  was  need  for  it  Need  for  an  antenna  that 
was  structurally  strong  enough  to  withstand  the  rigors 
of  mobile  use.  Need  for  an  antenna  electrically  capa- 
ble of  pushing  out  a  stronger  signal  An  antenna  capa- 
ble of  handling  the  thousand  watts  PEP  of  the  new 
mobile  rigs  being  introduced.  We  had  something  too 
good  to  go  uncopied  for  long.  Within  six  months,  manu- 
facturers who  hadn't  incorporated  a  change  in  their  an- 
tennas since  initial  introductions,  latched  on  to  Waters 
improvements,  heralding  their  "innovations"  to  the  high 
heavens  and  lauding  long-dormant  engineering  skiTL 

The  erstwhile  leading  co-axial  switch  maker  had  been 
turning  out  the  same  outmoded  product  since  pro- 
verbial Hector  was  a  very  young  pup.  Originally  im- 
provised around  a  standard  wafer  selector  switch 
(misalignment  and  all)  it  was  never  changed,  never 
improved.  Never,  that  Is,  until  Waters  engineered  a 
totally  new  approach  in  co-axial  switches.  It  took  the 
old  timer  about  four  months  to  get  into  the  me-too 
act  with  a  completely  new  line  based  on  you  know 
what!  Recently  we  announced  "Protax",  the  only 
automatic  grounding  co-axial  antenna  switch,  Right 
now  we're  alone  in  the  field,  but  we  won't  be  lonely 
for  long.  Want  to  bet? 


We  perfected  a  couple  of  nifty  speech-processing  de- 
vices at  Waters  —  the  Compreamp  and  Clipreamp, 
We're  proud  of  the  compact  circuitry  and  theory  be- 
cause it  took  considerable  doing,  Apparently  one  of 
the  better  kit  manufacturers  went  along  with  our  good 


opinions.  You  can  now  buy  his  version  of  Clipreamp 
in  kit  form.  And,  we're  nasty  enough  to  add,  at  a 
higher  price  than   for  our  assembled  job. 

Most  good  CW  ops  are  familiar  with  our  now-famous 
Codax  Automatic  Keyer  and  its  rhythm-smooth  action. 
It  seems  another  kit  maker  is  familiar  with  it  too, 
and  offers  a  reasonable  facsimile  of  same  in  kit  form. 
You  might  do  better  by  knocking  down  a  Codax  and 
ordering  duplicate  parts  but  we  must  warn  you, 
assembly  and  adjustment  can  be  very  tricky. 

There's  more  —  but  you  get  the  idea!  Some  bright 
guy  once  ventured  the  thought  that  imitation  was 
the  sincerest  form  of  flattery.  If  so,  we've  been 
flattered  to  a  fare-thee-well  and  getting  the  least  bit 
fed  up.  You  can  even  get  odds  in  our  Engineering 
Department  whenever  we  introduce  a  new  piece  of 
gear  as  to  how  long  it  will  take  the  Brand  X,  Y  and 
Z  boys  to  incorporate  Waters  advanced  thinking  into 
their  own  products. 

It  all  adds  up  to  a  pretty  logical  conclusion.  Waters 
pace-setting  ham  equipment  is  engineered  for  to- 
morrow .  .  .  and  you  can  own  it  today.  Or  you  can 
wait  until  tomorrow  and  take  it  from  the  guy  who  is 
taking  it  from  us  today. 
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Frank  Jones  W6AJF-AF6AJF 
850  Donner  Avenue 
Sonoma,  California  95476 


New  VHF  Circuits  for  Transistors 


This  article,  the  first  in  a  series,  de- 
scribes a  simple  but  effective  50  mc 
antenna  tuner  and  low  noise  50  mc 
converter  using  three  52$  transistors. 


Some  sad  experiences  with  transistor  con- 
verters and  receivers  at  mv  station  have  re- 
suited  in  the  use  of  several  ideas  for  protection 
of  transistors  which  now  seem  to  be  satisfac- 
tory for  most  overload  conditions.  These  over- 
loads in  the  past  abruptly  ended  the  useful 
life  of  the  front  end  transistor  or  caused  a 
gradual  deterioration  of  receiver  noise  figure 
and  loss  of  weak  signals.  Four  general  forms 
of  overload  were  present  at  W6AJF.  First,  a 
high  powered  VHF  transmitter  connected  to  a 
beam  antenna  which  was  too  close  to  another 
VHF  band  antenna  and  perhaps  pointing 
across  the  other  antenna  at  times.  This  would 
produce  a  damaging  voltage  across  the  input 
of  the  first  transistor  thru  the  antenna  feeder, 


coax  relay  and  input  circuit  (low  Q)  into  the 
transistor  even  though  that  unit  was  not  in 
operation,  that  is,  with  no  battery  connection. 
For  a  long  time  the  only  protection  was  to 
disconnect  all  antenna  coax  fittings  except  for 
the  hand  in  use,  A  good  VHF  contest  with 
all  antennas  connected  usually  resulted  in  a 
frantic  search  for  a  new  transistor  or  two. 

The  dual  antenna  couplers  shown  in  this 
article  cured  this  problem  since  two  very  high 
Q  circuits  added  enough  selectivity  to  the 
transistor  converter  front  ends  to  knock  out 
this  problem,  To  get  very  high  Q  circuits 
these  units  have  to  be  large  physically,  so  a 
second  benefit  results  from  their  use.  Trans- 
mitter spurious  frequencies  are  greatly  attenu- 
ated and  the  rf  energy  reaching  the  particular 
antenna  is  confined  to  that  particular  band 
with  a  reduction  of  TVI  problems  in  the 
neighborhood,  These  dual  circuits  were  built 
into  standard  aluminum  chassis  and  fastened 
on  the  wall  for  connection  between  the  coax 
line  of  each  beam  antenna  and  its  coaxial 
antenna  relay*  Very  high  Q  is  needed  to  not 
only   reduce   transmitting   power   loss   but   to 


Frank  Jones  is  one  of  the  best-known  and 
most  capable  of  VHF  hams  and  authors.  He 
has  written  over  400  articles  and  radio  hand- 
books, including  "VHF  for  the  Radio  Ama- 
teur" a  staple  on  any  VHF'ers  book  shelf. 
This  is  Franks  first  article  in  73;  we  hope  that 
it  will  be  followed  by  many  more. 
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Dual  circuit  antenna  filter  for  50  rnc  used  in  both  transmitters  and  receiving. 


keep  from  losing  NF  in  the  receiver.  Any  loss 
here  reduces  the  weak  signal  capabilities  so 
the  losses  should  be  kept  well  below  one  DB 
in  the  two  circuits  of  each  coupler. 

If  each  circuit  is  coupled  so  as  to  have  a 
working  Q  of  perhaps  20  and  the  unloaded  Q 
is  perhaps  500,  the  total  coupler  circuit  loss 
would  be  8%  or  an  efficiency  of  92%.  The  loss 
in  NF  would  then  be  less  than  )i  db.  Small 
circuits  cannot  be  built  with  high  enough  Q 
for  low  losses,  and  as  much  as  2  db  is  some- 
times lost  in  NF  if  these  selective  circuits  are 
built  into  the  converter  unit. 

The  second  cause  of  transistor  failures  is 
fairly  rare  at  this  location,  lightning  storms  in 
the  area.  These  only  occur  once  or  twice  a 
year  here  and  the  best  protection  is  still  to 
have  all  antennas  disconnected  from  all  re- 
ceivers during  these  storms.  Lightning  protec- 
tors in  the  antenna  feeders  to  a  good  outside 
ground  may  save  the  transmitters  except  in  a 
direct  hit,  but  transistors  aren't  tough  enough 
and  out  they  go  even  though  the  bolt  of  light- 
ning may  hit  a  few  miles  away.  Low  capacity 
last  diodes  connected  back  to  back  across  the 
first  transistor  circuit  help  a  little. 

The  third  cause  of  transistor  failure  has  to 
do  with  improper  antenna  and  power  control 
relays.  No  matter  how  good  an  antenna  relay 
is  for  isolation  between  transmit  and  receive 
positions,  an  arc  at  the  points  will  sure  put  a 
lot  of  rf  voltage  across  that  first  transistor.  The 
answer  to  this  problem  is  to  manually  control 
the  relay  switching  or  to  use  tamed  delay  se- 
quence by  electrical  means  so  the  antenna  re- 


lay will  be  in  transmit  position  before  the 
power  relays  are  in  transmit  position— and 
most  important,  the  power  relays  are  "off" 
long  enough  for  all  transmitter  rf  energy  to 
dissipate  in  the  antenna  before  the  antenna 
relay  is  restored  to  receive  position.  Some  cir- 
cuits which  accomplish  this  properly  have 
been  or  will  soon  be  published.  Antenna  relay 
switching  still  seems  to  be  the  most  effective 
way  of  getting  those  weak  signals  into  the 
receiver  in  the  VHF  region, 

A  fourth  cause  of  trouble  is  in  the  antenna 
relavs  because  of  kirk  of  isolation  between  the 

Wr 

transmit  and  receive  coax  connections.  Nearly 
all  VHF  transistors  will  break  down  if  the 
peak  input  voltage  is  much  over  a  half  volt 
Some  antenna  relays  onlv  have  about  20  db 
isolation  at  144  mt\  or  a  power  isolation  of 
100  to  1.  If  you  have  LOO  watts  peak  trans- 
mitter power  output,  this  means  1  watt  down 
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Fig,   1.  50  mc  antenna  coupler  or  filter, 
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Fig,  2.  Low  noise  50  mc  converter.  The  transistors  are  52$  TI-XMOS's. 


into  the  receiver  front  end  or  about  7  volts 
peak  across  a  50  ohm  circuit.  Scratch  one 
transistor!  If  your  antenna  relay  has  50  db 
isolation  in  terms  of  power,  then  a  KW  of 
peak  power  would  only  put  .7  volt  into  the 
receiver  and  the  transistor  might  survive.  Buy 
expensive  coax  relays  that  have  good  isolation 
especially  if  you  operate  with  high  power  at 
432  mc  where  antenna  relays  really  lose  db's 
of  isolation. 

About  this  time  someone  always  asks  why 
use  transistors  when  tubes  will  cure  this  prob- 
lem in  the  receiver  front  ends.  The  answer  is 
that  a  recent  transistor  costing  about  52  cents 
will  have  a  better  noise  figure  than  tubes  cost- 
ing 10  to  100  times  as  much.  A  lower  NF 
always  means  more  readable  signals  except 
perhaps  in  areas  of  high  man-made  noise. 
Even  in  high  noise  level  locations,  a  low  NF 
receive]'  and  noise  blanker  system  will  help  as 
compared  to  the  usual  NF  of  a  few  db  higher 
in  the  receiver  front  end. 

Antenna  relay  lack  of  good  receive-transmit 
isolation  can  be  overcome  to  some  extent  bv 
connecting  two  diodes  of  low  forward  resist- 
ance, back  to  back  across  the  input  circuit  of 
a  transistor.  The  two  diodes  should  be  of  a 
fast  type,  preferably  silicon  rather  than  ger- 
manium, with  low  capacitance  such  as  com- 
puter diodes.  These  two  diodes  will  add  a 
little  capacitance  to  the  circuit  which  can 
usually  be  tuned  out*  The  signal  loss  at  micro- 
volt levels  is  usually  quite  small  and  their  low 
resistance  characteristics  only  become  apparent 
at  high  levels  when  protection  is  needed 
against  transmitters  or  distant  thunder  storms. 
Even  good  com pu tor  diodes  can  be  burned 
out  but  only  at  levels  many  times  greater  than 


for  a  VHF  transistor*  Occasional  checks  are 
needed  to  ensure  that  these  diodes  in  a  circuit 
are  still  in  operating  condition.  A  soldering 
iron,  long-nose  pliers  and  an  ohmmeter  are  the 
necessary  test  equipment  for  this  purpose. 
Also  be  sure  to  isolate  the  transistor  bias  cir- 
cuits from  these  two  diodes  with  a  small  by- 
pass coupling  condenser.  They  should  always 
be  connected  across  a  coil  only,  with  one  cath- 
ode and  one  anode  to  each  end  of  the  coil  in 
order  to  short  circuit  high  amplitude  positive 
and  negative  rf  pulses. 

50  mc  antenna  coupler 

The  circuits  and  ideas  described  previously, 
were  incorporated  into  four  transistor  con- 
verters  and  the  dual  circuit  antenna  couplers 
for  50,  144,  220  and  432  mc,  The  50  mc  units 
are  shown  in  this  article  with  a  follow-up  for 
the  other  band  units*  The  antenna  circuit  was 
the  result  of  a  number  of  different  dual  circuit 
units  at  50  mc.  The  system  shown  had  the 
least  heat  loss  for  transmitting  and  the  least 
loss  for  receiving  of  any  of  the  more  usual 
forms  such  as  tapped  coils  with  variable  tun- 
ing condensers,  etc.  The  input  and  output  coax 
connectors  are  in  series  with  each  coil  which 
is  part  of  a  low  C  resonant  circuit*  With  the 
values  of  C  and  L  chosen,  the  loaded  Q  ol 
each  circuit  is  between  15  and  20  which  is 
ample  for  co vering  about  2  mc  of  the  50  mc 
band,  More  coil  turns  and  less  capacity  at 
the  high  impedance  ends  will  increase  the  Q 
lor  50  ohm  input  and  output  connections,  with 
a  narrower  band-width.  The  tuning  condensers 
Cx  and  C3  of  Fig.  1  and  the  coupling  capacitor 
C2  are  made  of  two  small  plates  of  aluminum 
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or  brass  mounted  on  1"  x  J£"  or  VA"  x  W* 
rainic  insulators.  The  grounded  plate  of 
and  Ca  consists  of  a  U  shaped  bracket 
similar  metal  bolted  to  the  chassis.  The 
sulated  plates  were  each  Ui"  square  with 
of  one  side  bent  at  about  right  angles 
mounting  on  the  ceramic  insulators.  Bending 
these  two  plates  towards  each  other  increases 
C2?  the  coupling  capacity  between  the  two 
tuned  circuits.  Bending  the  grounded  V  piece 
sides  towards  the  insulated  plates  increases  Cl 
and  Ca  and  vice  versa.  Working  the  coil  turns 
closer  together  increases  L,  or  L.>*  All  these 
adjustments  can  be  made  when  the  mounting 
plate  cover  is  in  place  since  it  was  made  of 
perforated  Reynolds  sheet  aluminum,  A  5  x  10 
x  3  inch  aluminum  chassis  ( recovered  from  an- 
other project)  was  used  to  enclose  the  circuits. 
The  circuits  were  tuned  up  before  the  whole 
unit  was  fastened  to  the  chassis  with  numerous 
sheet  metal  screws, 

The  tune-up  can  be  done  by  shorting  the 
coax  fittings  with  a  short  piece  of  wire  and 
grid  dipping  the  coils  to  about  53  or  54  mc 
with  the  cover  removed,  shorting  each  coil  not 
being  adjusted.  The  next  step  consists  of 
using  a  SWR  power  meter  with  a  transmitter 
set  for  50J3  or  51  mc  and  with  the  chassis 
cover  in  plate.  The  transmitter  is  adjusted  for 
maximum  power  output  (plate  circuit  reso- 
nance, etc.)  and  the  SWR  reading  noted  for 
connection  of  the  antenna  feeder  directly  to 
the  transmitter.  The  power  reading  should  be 
noted  also  for  a  given  value  of  plate  current. 
Connect  the  dual  circuit  coupler  between  the 
antenna  feeder  and  the  antenna  coax  relay 
with  the  RG-8U  coax.  The  coil  lengths  and 
Cl3  C2,  C3  plate  spacings  can  then  be  adjusted 
in  steps  with  a  thin  screw  driver  thru  the 
perforated  cover  plate  holes.  The  SWR  meter 
on  the  antenna  side  of  the  coupler  can  be 
watched  for  maximum  power  reading  with  the 
same  SWR  reading  as  before.  If  you  are  lucky 
enough  to  have  two  SWR  meters,  put  one  on 
the  transmitter  side  of  the  coupler  and  make 


sure  it  reads  unity  SWR  by  adjusting  the  final 
plate  circuit  condensers  and  the  antenna 
coupler  circuits.  The  final  objective  is  to  have 
unity  SWR  between  the  transmitter  and 
coupler  with  nearly  identical  power  readings 
into  and  out  of  the  coupler.  The  output  SWR 
will  depend  on  the  antenna  matching  at  the 
antenna,  not  on  coupler  adjustments.  An  hour's 
work  (ii  less  should  result  in,  for  example,  200 
watts  into  the  coupler  and  185  watts  output. 
For  90S  nr  so  of  this  time,  use  a  large  50  ohm 
dummy  antenna  since  the  beam  antenna 
should  only  be  used  for  radiating  intelligible 
signals,  not  as  a  general  test  instrument.  Once 
the  coupler  or  "filter"  is  properly  adjusted, 
mount  it  in  some  out  of  the  way  place  and 
forget  it.  It  is  intended  for  use  on  both  trans- 
rnitting  and  receiving  and  will  add  as  much  as 
50  db  of  image  suppression  to  the  50  mc 
converter  and  also  reduce  reception  oi  un- 
wanted signals  outside  of  the  amateur  band. 

Six  meter  converter 

The  50  mc  converter  shown  in  the  photo- 
graphs and  in  Fig.  2  was  recently  built  and 
has  a  lower  NF  than  other  50  mc  converters 
in  use  at  W6AJF.  The  new  TIXMOS  transis- 
tors presently  available  from  Texas  Instru- 
ments at  about  52  cents  apiece  are  very  ex- 
cellent for  use  at  any  frequency  from  14  to 
432  mc*  The  only  disadvantage  is  that  the 
"plastic"  casing  cracks  easily  so  either  solder 
them  into  the  circuit  carefully  or  use  the  new 
TO- IS  type  transistor  sockets  which  will  fit 
these  tiny  transistors*  The  writer  broke  several 
TIXMOS  transistors  trying  out  several  in  the 
if  stages  of  the  50,  144,  220  and  432  con- 
verters. In  all  stages  except  the  input  rf  stage, 
these  transistors  can  be  soldered  into  the  cir- 
cuit using  a  very  sitkiII  soldering  iron  and  sup- 
porting each  lead  with  long-nosed  pliers  as 
each  is  soldered  to  the  other  circuit  com- 
ponents. A  small  transistor  socket  is  advisable 
in  the  first   rf  stage   of   any   converter  since 


Top  view  of  2  x  6  inch  board  with  BNC  coax  input  jack  and  phono  jack  output.  Unit  mounts  fn  6  x  17 
inch  chassis  for  shielding  slong  with  numerous  other  converters  and  switching  panel. 
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Bottom  view;  copper  clad  side  of  converter, 

this  unit  determines  the  XF  and  may  need 
changing  in  time,  alter  a  few  thunder  storms 
in  the  area,  or  transmitter  overloads.  The 
input  circuit  in  Fig.  2  should  only  be  used 
when  the  matching  antenna  "filter"  is  to  be 
used  in  order  to  have  good  front  end  selec- 
tivity. The  loaded  Q  ol  the  input  circuit  is 
about  5  resulting  in  optimum  NF  but  very 
little  selectivity. 

w 

The  rf  stage  is  neutralized  partially  and  for- 
ward gain  control  on  this  transistor  permits 
reduction  of  rf  gain  without  strong  signal 
overloading  and  loss  of  noise  figure.  Forward 
gain  control  actually  increases  the  transistor 
collector  current  flow  to  produce  a  reduction 
of  main.  The  collector  series  resistor  reduces 
the  collector  dc  voltage  at  a  rate  fast  enough 
to  reduce  the  stage  gain  even  though  the  col- 
lector current  is  increasing.  Normal  gain  con- 
trol reduces  collector  current  to  reduce  gain 
with  fixed  dc  supply  voltage.  This  causes  a 
fast  increase  of  NF  and  increases  the  rf  stage 
cross-modulation  problems  on  strong  signals 
many  times  as  compared  to  forward  train  con- 
trol 

The  10  volt  and  gain  control  leads  were 
brought  out  thru  1000  pf  solder-in  feedtlini 
capacitors.  These  same  capacitors  were  used 
for  other  by-pass  condensers  with  some  re- 
sistors mounted  on  the  insulated  side  of  the 
2x6  inch  copper  clad  board.  The  slug  coil 
forms  were  tapped  out  for  a  6-32  brass  ma- 
chine screw  which  became  the  ** tuning  slug," 
Normally  coils  of  this  type  come  with  regular 
adjustable   brass   slugs   or   with   coded   ferrite 


slugs  { white  tor  above  30  rac)  If  ferrite  slugs 
are  used,  reduce  the  coil  turns  about  15%  or 
to  about  12  turns  in  the  same  winding  space. 

The  mixer  stage  with  base  signal  input  and 
oscillator  injection  into  the  emitter,  has  large 
enough  coupling  and  by-pass  condensers  to 
act  as  fairly  low  impedance  to  the  //  output 
frequencies  of  14  to  16  inc.  The  pi  network 
from  collector  to  75  ohm  output  jack  tunes 
broadly  to  around  15  or  16  mc  with  a  7  nh 
Ohinite  Z500  rf  choke  and  a  couple  of  fixed 
ceramic  condensers  of  the  values  shown  in 
Fig.  2.  This  mixer  circuit  has  very  high  con- 
version nam  with  nearly  any  good  VHF  tran- 
sistor. 

The  36  mc  overtone  crystal  oscillator  has  a 
semi- tuned  emitter  circuit  which  is  resonant 
between  the  36  mc  desired  frequency  and  the 
crystal  fundamental  of  12  mc.  This  gives  re- 
generation to  the  oscillator  so  it  will  oscillate 
at  the  36  mc.  frequency  only  when  the  collec- 
tor circuit  is  txmed  near  36  mc. 

A  noise  generator  is  useful  in  tuning  the 
interstage  slug  coils  and  the  input  coil  turn 
spacing,  A  reasonably  good  noise  generator 
showed  a  NF  of  2,0  db  at  50  and  51  mc  and 
2.3  db  at  52  me.  This  should  be  fine  for  the 
really  choice  dx  when  the  F-2  layer  opens  up 
again  or  at  the  present  time  for  double  hop 
sporadic  E  openings. 

The  144,  220  and  432  mc  converters  and  a 
different  form  of  dual  circuit  low  loss  antenna 
coupler  for  each  band  will  be  described  in  the 
next  article. 
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SIMPLE-TO-INSTALL,  HI-PERFORMANCE  ANTENNA  SYSTEMS: 

1  KW   P.E.P.   Mono-Band   Kit  ...  1KM81V/81K  ...  $21.95* 

2  KW    P.E.P,    Mono  Band    Kit .  ..  2KMB1V/81K  .,.  $26.95* 

"Kit  comprises,  encapsulated,  "Balun,"  copperweld,  insulators, 
plus  installation  and  adjustment  instructions  for  any  Mono- 
band  80  thru  10  Meters,  Also  available  2t  3,  4,  5  Band  Modets. 


Mfd, 
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*  Featuring  the  SB -100  &  HA-14  .  Full  kilowatt  P.E.P. 
SSB  five  band  transceiver,  80-10  meters  «  Fixed  or 
mobile  operation  with  appropriate  power  supplies 
listed  below  *  Built-in  antenna  change-over  relays 

*  Built-in  SWR  meter  •  Operates  PTT  &  VOX— Upper/ 
Lower  sideband  •  Built-in   100  kc  crystal  calibrator 

*  Transceiver  tuning  with  Heath  LMO-1  kc  dial 
calibration 

Here's  A  SSB  Combo  That  Has  It  All  Over  The  Com- 
petition In  Power,  Performance,  And  Versatility  .  .  • 
Go  "barefoot"  with  the  SB- 100  for  180  watts  upper  or 
lower  sideband,  or  150  watts  CW.  If  the  going  gels 
rough,  or  you  need  that  extra  sock  for  mobile  opera- 
tion, add  the  HA-14  with  just  a  flip  of  a  switch,  Either 
way  you'll  enjoy  truly  linear  tuning  with  the  famous 
Heath  SB-Series  LMO  .  .  .  plus  all  the  other  many  con- 
venient operating  features  of  the  now-famous  Heathkit 
SB  Series. 


Order  The  SB- 1 00  fit  HA-14  For  The  Best  Value  In 
High  Power  Transceiver  Operation,  We  invite  com- 
parison of  the  complete  SEM00  &  HA-14  specs,  (See 
coupon  below.)  with  those  of  any  other  make  of  SSB 
transceiver  or  combo.  Compare  for  the  ultimate  in 
versatilty  and  value  >  .  .  consider  circuit  design  as 
related  to  inherent  stability,  the  use  of  quality  compo- 
nents and  fine  mechanical  construction,  full  five-band 
coverage,  and  resale  value,  Youll  choose  the  SB-100 
&  HA-14. 

Kit  SB-100 $360,00 

Kit  HA-14 $99,95 

Kit  SBA-100-1,  SB-100  Mobile  Mtg.  Bracket  $14.95 

Kit  HP-13,  SB-100  Mobile  Power  Supply $59.95 

Kit  HP-14,  HA-14  Mobile  Power  Supply 

Kit  HP-23,  SB-100  AC  Power  Supply 

Kit  HP-24,  HA-14  AC  Power  Supply . 

HDP-21,  Microphone. .  *  * 


,  $39,95 
.$39.95 
.  $49.95 
.  $29.40 
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HEATHKIT  19»© 


FREE  1966  HEATHKIT  CATALOG 

See  the  wide  array  of 
Heathkit  Amateur  Radio 
Equipment  available  at 
tremendous  do-it-yourself 
savings!  Everything  you 
need  in  "mobile"  or 
"fixed"  station  gear  with 
full  descriptions  and  spec- 
ifications .  .  ,  Send  for 
Free  copy! 


HEATH  C0MPAKY,  Dept,  11-5 

Benton  Harbor,  Michigan  49022 

n    Enclosed  is  $ 


,  plus  shipping. 


Please  send  model(s) 


G  Please  send  free  1966  Heathkit  Catalog, 
Name . 


Address. 
City 


State. 


Zip. 


Prices  &  Specifications  Subject  to  change  without  notice. 
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Jack  McKay  WA5KLY 

Box  7487 

Stanford,  CaL  94305 


N-Channel  FET's:  RF  Applications 

Another  73  scoop;  low  noise,  low  crossmod illation  transistor  VHF 

RF  amplifiers. 


Occasional  cryptic  mention  has  been  made 
recently  in  73  of  the  1  ts  Instruments 
2\  3S23,  an  N-chanriel  field-effect  transistor 
capable  of  excellent  RF  amplifier  and  mixer 
operation  to  500  ma  This  article  will  describe 
the  advantages,  disadvantages,  and  applica- 
tions of  this  and  similar  devices  for  amateur 
use. 

The  operation  of  the  FET  has  been  de- 
scribed by  WA6BSO  (73,  December  1965). 
Electrically  it  is  similar  to  a  vacuum-tube  pen- 
tode, with  high  input  and  output  impedances. 
The  greatest  advantage  of  the  FET  over  tubes 
and  transistors  for  RF  use  is  its  virtual  immu- 
nity to  cross-modulation— amplitude  modulation 
of  a  desired  signal  by  a  strong  interfering  sig- 
nal at  an  unrelated  frequency^  sometimes 
known  as  "riding  in/'  Transistors  are  notor- 
iously susceptible  to  this  sort  of  interference. 
As  long  as  the  gate  of  the  FET  is  neither 
driven  sufficiently  positive  to  conduct  nor  so 
far  negative  that  the  FET  cuts  oil,  the  cross- 
modulation  will  be  negligible.  In  practice  the 
2N3823  will  handle  interfering  signals  up  to 
several  tenths  of  a  volt  rms  before  cross- 
modulation  of  weak  signals  becomes  even 
measurable. 

The  2N3823  is  also  a  low-noise  device,  with 
a  noise  figure  typically  1,4  db  below  100  mc. 
The  typical  noise  figure  of  a  500  mc  amplifier 
using  the  2N3823  in  grounded -gate,  near  the 


Jack  is  rtatv  a  student  at  Stanford  working 
on  his  MSEE;  he  formerly  was  with  TI,  where 
he  worked  on  the  development  of  the  2N3823. 


high-frequency  limit  of  the  device,  is  4.5  db. 
However,  there  are  transistors  available  that 
will  do  as  well  as  this  and  which  cost  con- 
siderably less. 

The  FET  will  not  be  particularly  resistant 
to  intermodulation  interference— the  mixing  of 
two  strong  signals  to  cause  an  interfering  sig- 
nal at  the  sum  or  difference  frequency.  This 
sort  of  interference  is  less  of  a  problem  be- 
cause it  occurs  at  specific  frequencies,  rather 
than  everywhere  in  a  band.  In  this  respect  the 
FET  is  neither  much  better  nor  much  worse 
than  tubes  or  transistors. 

Fig.  1?  2,  and  3  show  the  2N3823  in  the 
most  common  RF  amplifier  configurations: 
grounded  source,  cascode,  and  grounded  gate. 
The  grounded  source  amplifier  will  provide 
good  gain  and  noise  figure  through  50  mc,  but 
tends  to  be  unstable  with  high  load  imped- 
ances; the  feedback  capacity  is  about  1.6  pf, 
compared  to  small  fractions  of  a  picofarad  for 
pentodes.  Output  impedance  is  around  50K 
ohms  below  300  mc,  so  high  impedance  loads 
can  be  used  with  no  degradation  of  Q.  Highest 
gain  is  obtained  with  high  signal-source  im- 
pedance, up  to  10K  ohms;  best  noise  figure 
is  obtained  with  a  1000  ohm  source  imped- 
ance; cross-modulation  can  be  minimized  with 
lower  source  impedance,   (lower  input  voltage 


20  V 


VArtlAflLE    CAMCJTOflS 
NWCATE   TUNED   CttCUfTS 

FIXED    CAPACrrOftS    AftE 
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Fig.  1.  Grounded  source  RF  amplifier. 
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NEUTRALIZING   WDOCTOB   ICHE    WILL 
'INCREASE   GAM,  DECREASE    STABILITY 


T2    SHOULD  HAVE 

HIGHER     I3SI 

THAN    Tl 


rft  mm     mm     m+zo-^ov 

Fig.  2.  FET  cascode  RF  amplifier. 

step-up),  limited  of  course  by  gain  require- 
ments. The  cascode  circuit  is  more  stable,  since 
the  grounded  source  first  stage  is  driving  the 
low  impedance  grounded  gate  second  stage. 
It  has  the  obvious  disadvantage  of  using  two 
of  these  expensive  devices. 

Probably  the  best  RF  amplifier  configuration 
for  all  frequencies  is  the  grounded  gate.  The 
optimum  source  impedance  for  both  highest 
gain  and  best  noise  figure  is  about  100  ohms. 
Since  cross-modulation  is  caused  by  excessive 
gate-to-source  voltage,  the  low  impedance 
level  gives  better  signal-handling  capability. 
The  2N3823  in  this  circuit  is  stable  and  re- 
quires no  neutralization  through  500  mc. 
Power  gain  is  between  15  and  20  db.  Output 
impedance  is  above  50K  ohms  through  500  mc. 

For  each  circuit,  highest  gain  and  best  noise 
figure  are  obtained  at  zero  gate  source  bias. 
Because  of  the  P-N  junction  contact  potential, 
the  zero-biased  FET  will  handle  signals  up  to 
a  few  tenths  of  a  volt  before  gate  conduction 
becomes  appreciable.  For  best  resistance  to 
cross-modulation,  the  FET  should  be  biased 
so  that  the  gate-source  DC  voltage  is  half  the 

cutoff  voltage. 

To  prevent  cross-modulation  in  later  stages 
in  the  receiver,  interfering  signals  must  be  at- 
tenuated by  tuned  circuits  before  reaching 
stages  capable  of  causing  cross-modulation.  If 
the  FET  RF  amplifier  is  followed  by  a  mixer 
susceptible  to  cross-modulation,  and  the  inter- 
vening timed  circuits  are  not  capable  of  lower- 
ing the  interfering-signal  amplitude  sufficiently 
for  the  mixer  to  handle  the  signals,  the  advan- 
tage of  the  FET  will  be  lost.  Hence  the  desir- 
ability of  an  FET  mixer.  Any  of  the  usual 
vacuum-tube  circuits  (other  than  those  using 
screen-grid  injection)  can  be  used;  Fig.  4 
shows  a  typical  circuit.  For  maximum  conver- 
sion gain,  the  local-oscillator  voltage  should 
be  close  to  one-half  the  FET  cutoff  voltage 
(peak)  with  the  mixer  biased  to  half  the 
cutoff  voltage.  However,  for  good  resistance 
to  cross-modulation,  the  instantaneous  sum  of 
oscillator  voltage  and  signal  voltage  should 
neither  drive  the  gate  into  conduction  nor  cut 
off  the  FET.  Hence  it  is  mandatory  that  the 
local-oscillator  voltage  be  as  low  as  is  practical, 
at  the  expense  of  conversion  gain  and  noise 
figure.  High-selectivity  tuned  circuits  can  then 
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Fig.  3.  Grounded  gate  RF  amplifier. 


cut  down  interfering  signals  to  minimize  cross- 
modulation  in  the  IF  stages. 

While  all  FETs  will  provide  the  Iiigh  re- 
sistance to  cross-modulation  of  the  2N3823, 
there  is  no  other  FET  capable  of  equalling  the 
2N3823*s  low-noise  high-gain  VHF  perform- 
ance. The  greatest  disadvantage  of  the 
2X3823  is  the  price:  SI 2.90.  There  is  a  less- 
expensive  version,  the  TIS34,  which  is  a 
2N3823  in  a  plastic  capsule  and  without 
guaranteed  VHF  specifications.  A  considerable 
part  of  the  cost  of  the  2N3823  is  in  the  testing 
of  parameters.  DC  parameters  can  be  tested 
very  rapidly  by  machines;  K  F  parameters  have 
to  be  laboriously  tested  by  human  operators, 
an  expensive  process.  The  T1S34  sells  for 
$7.80— still  expensive,  but  a  40%  savings.  The 
2X3823  guarantees  a  noise  figure  under  2.5 
db  at  100  mc,  and  transconductance  minimum 
3500  umbo  at  100  mc.  The  probability  that 
a  TIS34  will  provide  RF  characteristics  equal 
to  those  of  a  2N3823  is  better  than  90%. 

Most  of  the  competitive  N-channel  FET's 
have  lower  transconductance  than  the  2N3823, 
which  will  result  in  inferior  noise  figures.  For 
applications  below  50  mc  some  of  these  de- 
vices  may  do  well  enough  to  be  below  the 
atmospheric  noise  level.  It  has  been  stated  that 
with  respect  to  noise  an  FET  is  approximately 
equivalent  to  a  pentode  with  3J*  times  the 
transconductance  of  the  FET.  Devices  fabri- 
cated at  Texas  Instruments  with  very  high 
transconductance— 15,000  umbos  and  up-had 
inferior  high-frequency  performance.  Appar- 
ently the  2 N 3823  has  about  the  optimum 
geometry  for  RF  applications. 

Finally,  if  vou  intend  to  try  out  a  TIS34, 
get  a  data  sheet  for  the  2N3823  as  well,  since 
the    latter   has    data    and    graphs    not    on    the 

TIS34  data  sheet. 
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Fig,  4,  FET  mixer. 
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Dennis  Ardinger  K3VMZ 
401  Mapfewood  Drive 
McMurray,  Pa,  15317 


Size  is 

Impressive 


Shakily  I  sat  at  the  operating  position  and 
gleamed  at  my  months  of  hard  work  of  scrimp- 
ing and  scrounging.  My  first  construction  proj- 
ect was  completed  .  .  «  a  code  practice  oscil- 
lator. 

With  the  help  of  a  friend  I  pushed  the  cpo 
into  the  comer. 

I  told  myself  this  was  the  end.  I  had  proved 
to  myself  I  could  build  something  that  I 
needed  in  the  ham  shack.  But  it  was  no  use. 
the  bug  had  bitten.  I  must  now  advance  to 
harder  and  more  classy  projects* 

Shuffling  a  73  out  of  my  precious  box  of 
moldy  radio  magazines,  I  leafed  through  it  for 
something  even  I  could  build,  I  wanted  some- 
thing that  was  a  challenge,  but  not  impossible. 
Something  that  was  impressive,  but  didn't 
have  too  many  of  those  little  carbon  or  paper 
things. 

There  it  was.  My  hearts  desire.  A  QRP 
transmitter  for  portable  operation.  A  solid  700 
milliwatts!  And  it  had  impressive  xnilliamp 
meters  with  it  too! 

Carefully  checking  the  parts  list,  1  took  note 
of  what  I  had  and  what  I  needed*  I  was  really 
going  to  do  a  neat  job  on  this  one  I  kept  tell- 
ing myself. 

The  rig  required  a  4x4x6  inch  aluminum 
box.  Ah— this  old  TV  chassis  would  do  the 
trick*  "Build  it  breadboard  fashion"  I  thought, 
Spread  the  parts  around  and  give  the  2N697 
transistors  plentv  of  space  to  dissipate  all  that 
choking  heat  they  build  up.  "After  all"  I 
thought,  "It  has  to  be  open  to  show  friends 


the    technical    advancement    of    us    modern 
hams." 

In  the  weeks  that  followed  my  shack  was 
turned  into  an  anthill  of  filing,  soldering,  bolt- 
ing, testing  and  retesting.  By  now  I  could  even 
tell  what  all  the  symbols  on  the  schematic 
meant  without  having  to  look  in  the  Hand- 
book. I  could  now  identify  the  emitter,  col- 
lector and  the  base  on  the  transistors.  I  was 
in  my  days  of  glory! 

I  was  careful  to  select  very  stylish  venier 
dials  for  the  variables.  Then  I  decided  to  go 
highhat  and  completely  enclose  my  pride  and 
joy  in  a  metal  cabinet,  The  local  radio  store 
had  just  the  one  I  needed— a  9x22x15  inch 
steel  cover  that  cost  me  just  under  $15. 

Several  weeks  later,  after  1  had  completed 
my  "Emily"  as  I  named  her,  and  even  made 
a  contact,  I  got  to  wondering  if  high  power 
would  give  me  better  results,  After  all,  taking 
the  transmitter  with  me  everywhere  I  went 
was  silly  ...  I  didn't  have  a  portable  receiver. 
Besides,  the  XYL  complained  about  no  leg 
room. 

Once  again  I  carefully  consulted  my  techni- 
cal library  of  literature  and  came  up  with  a 
10  watt  rig  for  mobile  use.  Well  that  almost 
brings  me  up  to  date.  With  the  car  sold  bo 
provide  money  for  the  parts  and  the  one  wall 
of  the  garage  turned  into  a  giant  chassis,  I  am 
almost  ready  to   begin  another  tinkering  job. 

Now  where  did  I  put  that  article  about  ad- 
vancements in  miniaturization? 

.    .    ,   K3VMZ 
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New,  compact,  high  performance 
solid-state  receiver  for  amateur 
applications 


FEATURES: 

•  Complete  ham-band  coverage  80-10  meters 
and  portion  of  6  meters  -  Standard-equipment 
9.5-10.5  Mc  band  provides  WWV  and  31  meter 
SWL  band*  Three  position  selectivity  lor  optimum 
fidelity  and  QRM  rejection  *  Crystal-controlled 
BFO;  separate  AM  and  Product  deiectofs:  AF 
and  RF  gain  controls  -  Full  AGC  with  selectable 
decay  time;  S-Meter;  illuminated  dial  *  Fly- 
wheel tuning  drive  with  high-ratio  split  gears: 
direct  calibration  on  all  bands  ■  Tunable  rejec- 
tion notch  filter;  extremely  effective  noise 
limiter  •  Transmitter  type  VFO;  crystal  con- 
trolled first  oscillator;  built  in  crystal  calibrator 

*  Low  power  consumption,  permitting  12V 
battery  operation  when  desired;  AC  supply 
available  *  Full  transistorization,  diode  selec- 
tivity switching,  plug-in  module  construction, 
highest  quality  components  *  Rugged,  stable 
extruded  aluminum  chassis  lor  extreme  sta- 
bility;   textured    grey    metal    cabinet;    FULLY 

GUARANTEED. 


Featuring  FIELD-EFFECT  TRANSISTORS 


Davco's  "Amateur- Engineered"  DR-30  pro- 
vides the  maximum  in  communications  effec- 
tiveness under  the  most  rigorous  operating 
conditions,  all  in  an  exceptionally  compact 
unit.  (Only  4"  H  x  iW  W  x  6"  D.)  The  Field- 
Effect  Transistor  is  a  revolutionary  new  solid- 
state  device  which  combines  all  the  advantages 
of  both  tubes  and  conventional  transistors  and 
eliminates  their  disadvantages.  The  use  of  the 
FET  in  the  DR-30  RF  stages  provides  greater 
sensitivity,  better  image  rejection  and  excep- 
tional freedom  from  cross  modulation  or  over- 
loading on  strong  signals.  Engineered  to  meet 
the  needs  of  the  most  demanding  amateurs, 
no  matter  the  preference  in  bands  or  modes 
of  operation.  cOOnRfl 

DAVCO  DR-30  RECEIVER  *OOij 

For  further  information  and  illustrated  brochure,  write: 

DAVCO  ELECTRONICS,  INC. 

P.O.  Box  2677,  2024  South  Monroe  Street 
Tallahassee,  Florida  32304 


STOP    BY     TO    SEE    US    AT    THE    ARRL     CONVENTION     IN    BOSTON 
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Don  Wiggins  W4EHU 
7110  Cane  Hills  Circle 
Orlando,  Florida 


FSK  Principles 


One  of  the  simplest  problems  that  faces  the 
new  RTTY*er  is  adapting  his  transmitter  to 
FSK.  Strangely  enough,  this  job  seems  to  be 
a  stumbling  block  for  many.  This  article  will 
cover  the  principles  of  one  of  the  simplest 
and  most  widely  used  methods  for  frequency 
shift  keying.  Also,  methods  for  obtaining  local 
copy  while  transmitting  will  be  discussed. 

Basic  principles 

In  order  to  transmit  RTTY  signals,  tl 
transmitter  frequency  is  shitted  between  two 
different  frequencies.  The  standard  method 
for  amateur  use  is  to  use  the  higher  frequency 
for  MARK  and  the  lower  frequency  for 
SPACE.  Remember;  "LSMFT*— Low  Space 
Means  Fine  Teletyping!  The  standard  shift  for 
amateur  and  MARS  use  is  850  cps.  The  FCC 
requires  the  shift  to  be  less  than  900  cps  and 
many  amateurs  are  experimenting  with  narrow 
shifts  as  low  as  100  cps. 

The  basic  idea  in  shifting  a  transmitter  is 


Don  is  a  communications  engineer  at  the  Mar- 
tin Co.  wUh  BSEE  and  MSEE  from  U.  of 
Florida  and  Prof.  Engineer  degree  from  Stan- 
ford. He's  a  great  RTTY  fan  and  has  mitten 
many  articles. 


to  cause  the  keyboard  to  switch  a  reactance 
in  and  out  of  the  oscillator  circuit  in  such  a 
manner  as  to  change  its  frequency.  While  this 
reactance  can  be  either  an  inductance  or  a 
capacitance,  capacitors  are  usually  used  since 
they  are  cheaper  and  have  lower  loss.  To  ob- 
tain the  space,  or  lower  frequency,  the  capa- 
city is  switched  across  the  tuned  circuit  in  a 
YFO  or  the  crystal  in  a  crystal  oscillator.  For 
the  mark  signal,  the  capacitor  is  switched  out 
of  the  circuit  It  would  be  very  difficult  to  do 
this  switching  mechanically  so  some  type  of 
electronic  switching  is  generally  used.  A  diode 
makes  a  very  simple  and  eflective  electronic 
switch.  By  reverse  biasing  the  diode,  it  looks 
like  an  open  circuit  and  by  applying  a  huge 
forward  bias,  it  looks  like  a  short  circuit.  It 
the  forward  bins  current  is  made  small,  the 
diode  will  look  like  a  resistor  instead  of  a 
short  circuit*  Thus,  by  varying  the  bias,  we 
have  an  electronically  controlled  resistance! 
The  switching  from  reverse  to  forward  bias 


osc. 
tuned 

PROIT 
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(A)  tNOO£    NON-CONDUCTING 


jTT7 
(B)    CMOQE    CONDUCTING 


Fig.  1.  Simplified  diode  FSK  circuit. 
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BOTH    CHOOES    NON-CONDUCTING 


Fig.    2.    Simplified   diode    FSK    circuit   for   "space- 
low"  condition. 


can  be  done   remotely  by   the   teletypewriter 

keyboard. 

Fig.  I  shows  a  very  simplified  version  of  a 
diode  FSK  circuit  which  will  illustrate  how 
this  can  be  done.  Fig.  la  would  be  the  high 
frequency  condition  and  Fig.  lb  would  be 
the  low  frequency  condition. 

When  the  key  is  open,  as  in  Fig,  la,  the  RF 
voltage  present  at  the  oscillator  tank  circuit 
is  rectified  by  the  diode,  causing  the  capacitor 
C  to  charge  up  to  the  polarity  shown.  This 
negative  bias  on  the  diode  causes  it  to  be  re- 
versed biased  and  to  look  like  an  open  circuit. 
Thus,  the  capacitor  C  is  effectively  discon- 
nected from  the  tank  circuit  and  the  frequency 
is  determined  by  the  oscillator  tuning  capac- 
itor. In  Fig,  lb,  the  key  is  closed  and  the 
diode  coducts  due  to  the  external  battery.  The 
resistor  R  controls  the  current  I  through  the 
diode  and  consequently  controls  the  effective 
resistance  of  the  diode.  The  diode  is  a  non- 
linear device;  that  is,  the  current  through  the 
diode  does  not  change  in  proportion  to  the 
voltage  across  it.  Due  to  this  characteristic, 
effective  resistance  of  the  diode  (the  ratio  of 
the  incremental  voltage  across  the  diode  to  the 
incremental  current  through  the  diode)  will 
change  as  the  dc  current  through  the  diode  is 
varied.  If  this  dc  current  is  large,  the  diode 
resistance  will  be  very  small  and  the  full  ca- 
pacity C  is  connected  across  the  oscillator 
tank,  lowering  its  frequency  a  maximum 
amount.  If  the  dc  current  is  reduced  by  in- 
creasing R,  the  diode  resistance  is  increased 
and  a  smaller  amount  of  capacitance  is  ef- 
fectively across  the  tuned  circuit  and  the  fre- 
quency shift  is  less. 

You  may  notice  one  difficulty  with  the  cir- 
cuit shown.  If  the  key  represents  the  keyboard, 
then  the  low  frequency  would  be  for  the  key- 
board contacts  closed  (MARK  condition). 
However,  we  want  the  SPACE  to  be  the  low 
frequency.  Also,  when  the  key  is  open,  the 
leads  from  the  diode  to  the  keyboard  are 
"floating"  and  might  cause  trouble  with  hum 
pickup.  To  solve  these  problems,  a  circuit 
shown  in  simplified  form  in  Fig,  2  is  used.  In 
this  circuit  the  key  when  closed  cuts  off  the 
diode  current  by  bypassing  it  to  ground,  A  sec- 
ond diode  in  series  will  become  reverse  biased 


due  to  a  charge  built  up  on  C2  which  com- 
pletely isolates  the  external  keying  circuit  from 
the  oscillator*  If  shielded  leads  are  used  from 
the  diodes  to  the  external  keyboard,  etc,  little 

- 

trouble  with  hum  or  noise  pickup  should  be 
encountered.  When  the  key  is  open,  forward 
dc  current  can  flow  through  both  diodes  as 
before,  producing  the  desired  low  space  fre- 
quency. 

Practical  FSK  circuits 

The  FSK  circuits  shown  above  are  quite 
simple  but  there  are  a  few  practical  problems 
which  need  to  be  considered.  The  first  prob- 
lem involves  the  choice  of  diodes.  Vacuum 
tube  diodes  are  very  well  suited  and  are  stable 
and  reliable,  Tbe  6AL5  and  12AL5  miniature 
types  are  commonly  used  although  the  6H6 
and  I2H6  are  often  used  in  surplus  VFC's 
such  as  the  ARC  5  series.  Of  course,  heater 
power  must  be  supplied  to  these  diodes.  Man) 
of  the  point-contact  germanium  diodes  work 
very  well  if  simple  precautions  are  taken.  One 
of  the  best  types  is  the  I  MOO  (or  1N99) 
which  has  a  very  high  back  resistance  and  is 
very  small.  However,  the  more  common  1X69, 
1N34A,  and  similar  types  will  do  a  very  good 
job.  Junction  diodes,  such  as  silicon  power 
rectifiers  are  not  too  satisfactory  due  to  their 
high  junction  capacitance  when  reverse  biased. 

The  second  problem  is  that  of  eliminating 
"key  clicks*'  which  can  produce  excessive  in- 
terference just  as  in  CW.  The  problem  is 
easily  solved  by  using  a  simple  RC  network  to 
soften  or  slow  the  transition  from  MARK  to 
SPACE, 

A  simple  circuit  which  fulfills  these  require- 
ments and  is  easily  built  is  shown  in  Fig.  3,  It 
can  be  added  to  almost  any  VFO  and  provides 
smooth,  stable  frequency  shift.  In  this  circuit, 
the  normal]  v-closed  keyboard  removes  the 
voltage  from  the  diodes  and  the  capacitance  ( 
is  effectively  disconnected  from  the  oscillator. 
Note  that  this  capacitor  which  produces  the 
desired  frequency  shift  is  connected  to  the 
VFO  cathode,  since  this  is  a  relatively  low  im- 
pedance point.  Mo;t  modern  oscillator  circuits 
have  their  cathodes  above  ground  for  RF.  II 
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Fig,  4    Typical  variation  in  shift  with  diode  circuit. 

this  isn't  the  case  in  vonr  VFO,  von  can  tap 
the  VFO  coil  a  few  turns  from  the  ground  end 
When  the  keyboard  is  opened,  the  diodes  con- 
duct partially  due  to  the  forward  diode  cur- 
rent which  flows.  This  causes  a  portion  of  the 
capacity  C  to  appear  in  the  \  FO  circuit,  low- 
ering the  oscillator  frequency  for  the  space 
signah  The  471c  resistor  and  .005  \d  capacitor 
act  as  the  key-click  filter  since  the  RC  charge 
time  causes  a  gradual  frequency  shift  (about  1 
ms)  rather  than  an  abrupt  shift.  Similarly, 
when  the  keyboard  closes,  the  gradual  dis- 
charge of  the  RC  circuit  softens  the  shift  back 
to  MARK. 

The  part  of  the  circuit  shown  in  dotted  lines 
should  be  mounted  as  close  to  the  VFO  tube 
as  possible,  Many  VFOs  will  have  room  to 
mount  a  tie-point  strip  with  the  components 
shown  right  in  their  shield  cans.  To  avoid  u 
permanent  modification  of  a  VFO,  the  cir- 
cuit can  be  built  in  a  small  shield  box  mounted 
near  the  VFO  and  the  connection  to  the  tube 
cathode  made  by  wrapping  a  small  piece  o) 
solid  hook-up  wire  around  the  cathode  pin. 
The  shift  adjustment  pot  may  be  mounted  ex- 
ternally from  the  transmitter  if  desired.  It  can 
be  on  the  RTTY  converter  panel  or  near  the 
keyboard.  A  shielded  lead  to  the  pot  is  recom- 
mended to  prevent  noise  and  hum  pickup. 

The  value  of  the  dropping  resistor  R  will 
depend  on  the  value  of  the  regulated  voltage 
you  have  available.  This  circuit  draws  only  a 
milliampere  or  so  from  this  voltage  source  so 
this  can  usually  be  obtained  from  a  VR  tub- 
already  in  the  transmitter  or  the  RTTY  con- 
verter, or  one  can  be  added  to  am  convenient 
power  supply.  The  following  initial  adjustment 
procedure  is  suggested.  Choose  R  to  provid 
about  50  volts  at  the  top  of  the  shift  pot  with 
the  keyboard  "open/*  Now  with  the  pot  wiper 
at  the  top,  adjust  trimmer  (shift  capacitance)  C 
for  slightly  more  than  850  cps  shift  on  the 
lowest  frequency  band  to  be  used.  If  insuffi- 
cient shift  is  obtained  with  maximum  C,  either 
decrease  R  to  get  more  diode  conduction  or 
parallel  C  with  a  small  mica  capacitor.  When 
proper  shift  is  obtained  on  the  lowest  frequen- 
cy band,  the  shift  can  be  reduced  by  use  of 


the  shift  adjust  pot  for  higher  frequency  bands 
where  the  oscillator  frequency  is  multiplied. 
To  illustrate  the  effect  of  varying  the  diode 
current  with  the  pot.  Fig-  4  shows  the  fre- 
quency shift  vs.  diode  current  for  a  Heathkit 
VFO  using  this  circuit  with  IN69  diodes  at 
3600  ke. 

Shifting  crvstal  oscillators 

Many  crystals  can  be  successfully  shitted 
850  cps  using  diode  shifters.  However,  some 
will  quit  oscillating  before  sufficient  shift  can 
he  obtained.  The  circuit  shown  for  VFO's  can 
he  used  with  slight  changes.  The  shift  capaci- 
tor C  is  connected  to  the  oscillator  grid  and 
the  shift  pot  is  eliminated.  Sufficient  current 
is  bled  through  the  diodes  to  cause  them  to 
conduct  completely  instead  of  partially.  Thus 
the  diodes  are  acting  as  switches  instead  of 
variable  resistors.  The  shift  capacitor  C  is  ad- 
justed to  obtain  proper  shift.  Most  existing 
crystal  oscillators  will  be  found  to  be  unsat- 
isfactory for  shifting  due  to  high  fixed  capac- 
ity across  the  crystal  circuit.  It  is  better  to 
build  a  new  oscillator  taking  great  care  to 
keep  stray  capacity  down,  such  as  using  very 
short  leads  in  grid  circuit,  etc.  A  high  gm  tube 
such  as  a  6AK5  is  the  best  choice.  The  disad- 
vantage of  the  crystal-FSK  circuit  is  that  usu- 
ally there  is  no  margin  for  zeroing-in  on  a  net 
frequency  since  all  possible  "pulling"  needs  to 
be  utilized  for  shifting.  It  is  possible  to  adapt 
the  VO  circuit  that  is  popular  for  mobile  SSB 
rigs  to  provide  a  tunable  crystal-FSK  circuit. 

Obtaining  local  copy 

When  transmitting  FSK  with  the  circuit  of 
Fig.  3,  the  keyboard  operates  only  the  FSK 
circuit  and  does  not  print  "local  copy,"  To 
monitor  what  you  are  transmitting,  it  is  neces- 
sary to  tune  your  receiver  exactly  to  your 
transmitter  and  to  allow  the  RTTY  converter 
to  operate  the  printer,  The  receiver  gain  must 
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be  reduced  to  prevent  overload.  While  this 
method  allows  continuous  monitoring  of  the 
transmitted  signals,  there  are  some  drawbacks. 
Beside  the  obvious  difficulties  in  switching  re- 
ceiver gain  and  returning  in  case  the  other  sta- 
tion is  not  right  on  your  frequency,  there  is  a 
problem  in  keeping  the  keyboard  contacts 
clean •  These  contacts  are  subject  to  collection 
of  an  oil  film  along  with  dust  and  dirt.  In  the 
FSK  circuit,  they  break  only  about  I  ma  of 
current.  This  is  not  sufficient  to  keep  this  film 
"burnt  off'*  as  is  the  case  when  the  60  ma 
magnet  current  is  being  interrupted.  Also,  all 
spark-suppression  filters  must  be  removed  from 
the  keyboard  circuit  when  driving  the  FSK  di- 
rect or  these  will  cause  bias  distortion.  Then 
these  filters  are  not  available  for  local  loop 
operation. 

A  method  which  gets  rid  of  these  problems 
is  to  operate  the  keyboard  and  printer  in  series 
in  a  local  60  ma  loop  along  with  a  polar  relay. 
The  relay  contacts  then  repeat  the  keyboard 
pulses  to  the  FSK  circuit  and  the  printer  pro- 
vides direct  local  copy.  A  polar  relay  is  used 
rather  than  an  ordinary  single-coil  relay  which 
would  cause  pulse  distortion  due  to  its  differ- 
ent pull-in  and  release  currents.  The  circuit 
shown  in  Fig.  5  is  a  simple  way  of  using  this 
method. 

A  DPDT  send-reeejve  switch  (or  relay  op- 
erated from  transmitter  S-R  relay)  changes  the 
printer  magnets  from  the  converter  for  receiv- 
ing to  the  local  loop  for  transmitting.  With 
some  converters,  the  polar  relay  and  keyboard 
can  be  permanently  connected  into  the  printer 
loop  and  the  keyer  tube  circuit  can  supply 
local  loop  current  for  transmitting  by  means  of 
a  "hold"  switch  or  relay.  In  mounting  a  polar 
relay,  be  certain  to  mount  either  vertically,  or 
if  horizontally,  so  that  the  relay  armature 
moves  in  a  horizontal  plane. 

The  relay  contacts  are  enclosed  and  free 
from  dust  and  dirt.  Clean  frequency  shift  key- 
ing is  easy  to  obtain.  Another  advantage  of 
this  method  is  that  it  allows  the  shift  to  be 
easily  reversed  by  means  of  an  SPDT  switch* 
This  feature  is  needed  for  some  transmitters 
using  heterodyne  VFO's  where  the  upper  beat 
frequency  is  used  on  some  bands  and  the 
lower  beat  on  other  bands. 

Summary 

Adapting  a  transmitter  to  FSK  is  one  of  the 
simplest  and  easiest  jobs  in  getting  on  the  air 
with  RTTY.  If  you  see  the  principles  involved, 
the  construction  and  adjustment  of  the  FSK 
circuit  should  prove  very  straightforward. 
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Build  this  simple  adapter  for  low-cost 
panoramic  display  of  the  VHF  and  UHF  hands 


E.   R.  Lomprecht  W5NPD 
Rt.  3,  Box  207 
Victoria,  Texos 


Panoramic  Reception 

for  VHF-UHF 


The  serious  VHF-UHF  operator  is  inter- 
ested in  what's  going  on  over  a  relatively 
large  frequency  spectrum*  A  panoramic  re- 
ceiver of  some  type  can  be  a  great  help. 

Usually  the  adapter  scans  the  if  of  the  re- 
ceiver and  displays  what  is  present  in  the  if 
passband  on  the  face  of  a  cathode  ray  tube. 
As  the  receiver  is  tuned  in  this  case,  the  dis- 
play moves,  with  the  signal  heard  in  the 
speaker  being  displayed  in  the  center  of  the 
CRT.  However,  the  range  of  frequencies  seen 
on  the  screen  at  any  one  time  is  about  100  kc 
or  less  due  to  the  selectivity  of  the  receiver  if 
system  and/or  the  front  end  selectivity,  If  the 
receiver  is  left  tuned  to  one  spot  on  the  VHF 
band,  only  50  ke  each  side  of  that  point  is 
visible  on  the  CRT.  That's  not  much  range 
compared  to  the  limits  of  any  VHF  or  UHF 
band. 

There  are  other  methods  of  obtaining  pano- 
ramic displays  and  the  following  is  a  descrip- 

m  of  a  usable  unit.  This  simple  gadget  will 
allow  a  standard  oscilloscope  to  be  used  as  the 
screen*  In  addition  it  will  allow  a  much  larger 
portion  of  the  band  to  be  observed  at  one 
time,  in  fact  all  o\  the  band  in  some  cases.  The 
amount  of  band  viewed  is  variable  and  one 
"pip"  or  signal  can  be  centered  and  "blown 
up"  to  check  modulation  and  to  be  heard  in 
the  receiver  speaker.  In  this  case  the  spectrum 
viewed  is  just  the  band  width  of  the  receiver. 

A  dual  triode  is  connected  as  a  sawtooth  or 
sweep  generator  just  like  the  one  in  an  oscil- 
loscope. The  output  of  tliis  is  fed  thru  a  level 
control  to  the  horizontal  input  of  a  regular 
oscilloscope,  This  control  varies  the  width  ot 
the  display  and  doesn't  affect  the  frequency 

Ed  is  a  self -em  ployed  communications  equip- 
ment maintenance  specialist  and  he  also  works 
on  the  family  ranch.  His  main  interest  is  VHF. 


range.  This  same  sawtooth  waveform  is  also 
d  thru  another  level  control  to  a  voltage 
variable  capacitor  or  varicap,  diode.  This  di- 
ode is  in  the  frequency  determining  circuit  of 
a  triode  rf  oscillator.  This  local  oscillator  is 
set  up  on  the  same  frequency  as  the  oscillator 
in  the  receiver  or  converter  used.  When  tin- 
sawtooth  voltage  gets  to  the  varieap.  the  oscil- 
lator changes  frequency  in  step  with  the  spot 
going  across  the  scope  tube  face.  Meanwhile 
the  vertical  circuit  in  the  scope  is  looking  at 
the  receiver  if  output  and  when  a  signal  ap- 
pears it  causes  the  spot  to  be  deflected  verti- 
cally. Thus,  for  each  signal,  a  "pip"  appears 
on  the  scope  base  line  to  indicate  a  signal 
the  frequency  of  this  signal  can  be  determined 
by  its  relative  position  from  left  to  right.  Since 
the  sweep  tor  the  spot  and  the  local  oscillator 
are  from  the  same  source  and  "in  step"  the 
pips  will  remain  stationary.  The  level  control 
in  the  varicap  circuit  becomes  the  band  width 
control. 

The  pip  can  be  if  voltage  or  this  voltage  can 
be  detected  by  a  diode.  Fig,  1  shows  the  two 
methods  and  their  resultant  displays.  In  the 
case  of  looking  at  the  if  directly,  the  vertical 
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Fig.  2.  Retrace  blanking  (optional). 

amplifiers  in  the  scope  have  to  be  capable  of 
handling  the  //  frequency.  Many  scopes  will 
show  up  to  5  megacycles. 

When  the  spot  on  the  scope  finishes  its 
relatively  slow  trip  from  left  to  right  across 
die  screen,  it  has  to  come  back  to  the  stalling 
place.  Due  to  the  rapid  fall  off  of  the  saw- 
tooth voltage  from  its  peak  value,  this  journey 
is  made  in  much  less  time,  The  result  is  a  dim 
line  across  the  »pe  from  right  to  left.  Signals 
present  in  the  vertical  circuits  at  this  time  will 
be  seen  as  dim  4'ghost"  images,  greatly  wid- 
ened because  of  the  speed  of  the  retrace.  If 
the  electron  beam  in  the  CRT  can  be  cut  off 
during  this  period,  this  retrace  can  be  elim- 
inated. If  this  is  desired,  a  triode  grounded 
grid  circuit  is  included  to  feed  a  pulse  from 
the  cathode  of  the  sawtooth  oscillator  to  the 
CRT  cathode  in  such  a  way  as  to  bias  it  to 
cutoff  at  the  right  time.  If  the  scope  has  a 
"Z"  axis  input  connection  this  probably  could 
be  used  In  the  RCA  W033A  used  at  this 
QTH  a  coupling  capacitor  was  added  in  the 
scope  from  the  cathode  of  the  CRT  to  a 
phono  socket  on  the  front  panel.  The  retrace 
blanking  pulse  is  fed  in  here  and  puts  a  posi- 
tive pulse  on  the  CRT  cathode  at  the  right 
time  to  cut  off  the  spot.  This  cathode  has 
about  650  volts  negative  and  the  plate  of  the 
blanker  a  couple  hundred  positive,  so  better 
use  a  good  pair  of  .1  (if  at  600  volts  in  series 
or  something  better  for  the  coupling  capacitor. 

The  other  half  of  the  blanker  is  used  as  a 
buffer  for  the  oscillator  to  isolate  it  from  the 
receiver  circuits.  This  also  makes  it  possible 
to  "swamp"  the  output  of  the  adapter  to  keep 
from  overdriving  the  receiver  circuits* 

Of  course  you  will  use  small  coax  or  shield- 
ed  cable  for  all  interconnections  between 
scope,  receiver  and  adapter.  Parts  layout  is  not 
critical,  but  keep  lead  lengths  down  and 
mount  the  RF  parts  solidly  so  calibration  will 


The  RF  oscillator  in  the  unit  can  be  almost 
any  type  as  long  as  it  is  capable  of  covering 
the  desired  frequency  range.  Extreme  stability 
is  not  needed  as  a  small  frequency  shift  will 
not  be  noticeable  if  a  large  portion  of  the 
band  is  being  scanned.  With  a  given  circuit, 
a  high  ratio  of  inductance  to  capacitance  will 


IN  SERIES 
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Fig.  3.  Panadopter  switching. 

give  the  most  frequency  change  with  a  given 
capacity  change.  A  limit  to  this  is  reached 
w  hen  the  "Q"  of  the  circuit  becomes  too  low 
to  allow  oscillation.  Some  types  of  diodes  will 
have  a  lower  **QM  and  may  be  the  limiting 
factor  on  the  frequency  range  covered- 

In  the  circuit  shown,  a  regular  power  rec- 
tifier diode  (silicon)  is  used  as  the  varicap. 
One  with  a  400  to  750  volt  peak  inverse  rat- 
ing is  adequate.  Individual  units  will  have 
somewhat  different  characteristics  as  to 
"Q'*>  dc  bias  needed  for  a  given  capacity  and 
capacity  range  available.  Almost  any  will  work 
but  try  a  few  if  available  and  see  if  one  of 
them  might  be  better  than  the  rest, 

A  regular  varicap  or  varactor  may  be  used 
but  be  careful  not  to  exceed  the  piv  rating. 
The  circuit  shown  will  exceed  these  ratings 
and  should  be  modified  at  the  "X"  points  in 
the  high  side  of  the  diode  bias  control  and 
the  band  width  control.  A  suitable  resistor 
may  be  inserted  at  these  points  to  limit  the 
voltage  the  controls  may  place  across  the  di- 
ode. These  resistors  may  run  to  several  meg- 
ohms. Leave  out  the  diode  until  you  have  in- 
stalled the  resistors  by  trial  and  then  run  the 
controls  all  the  way  up  and  measure  the  dc 
bias  with  a  VTVM  and  the  sweep  with  your 
scope  and  be  sure  it  isn't  too  much  for  the 
varactor  you  choose.  This  is  not  a  problem 
with  the  power  diodes  used  in  the  circuit  as 
shown.  More  frequency  range  may  be  ob- 
tained with  the  varactors  but  other  problems 
appear.  The  RF  voltage  at  the  grid  can  over- 
ride the  small  bias  used,  A  100  pf  at  4  volt 
diode  tapped  down  on  the  coil  between  cath- 
ode and  ground  thru  a  250  pf  condensor  with 
dc  bias  of  about  4  volts  (using  10  meg  resistors 
in  the  "X"  positions)  will  cover  all  of  2  meters 
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Fig.  5.  Panadapter  circuit. 

easily  when  used  as  shown  with  a  2  meter 
convertor  to  a  14  mc  receiver,  As  more  band 
is  covered  it  becomes  more  likely  to  get  a 
spurious  pip  somewhere  along  the  base  line. 
Actually  the  power  diodes  are  easier  to  work 
with  in  tube  circuits  and  give  plenty  of  fre- 
quency range-  The  low  voltage  high  capacity 
diodes  are  ideal  for  use  in  transistor  circuits. 
Those  of  you  who  believe  the  little  rascals 
are  here  to  stay  could  convert  the  circuit  to  a 
transistor  operation. 

The  frequency  range  of  the  oscillator  will 
depend  on  the  receiver  or  convertor  it  is  to  be 
used  with.  The  injection  may  be  made  into  the 
crystal  socket  of  most  converters  and  in  this 
case  it  may  be  one  half  of  the  crystal  operat- 
ing frequency.  An  example  is  the  much  used 
2  meter  converter  working  into  a  14  to  18  mi 
receiver.   The   crystal  in   these   converters   is 
usually  marked  43,33  mc.  The  output  of  the 
crystal  oscillator  is  tripled  to  130  mc  and  the 
result  of  mixing  this  with  144  to  148  mc  is 
the  14  to  18  mc  you  feed  into  your  receiver. 
So  if  a  sweep  frequency  of  21.66  to  22.33  mc 
is  put  in  where  the  crystal  was  the  result  is 
a  144  to  148  mc  sweep  which  comes  out  on 
14  mc.  Tune  your  receiver  to  14  mc,  connect 
up  the  scope  and  adapter  and  you  will  be 
looking  at  144  to  148  on  the  CRT  screen.  Of 
course  in  this  case  you  are  getting  6  times 
multiplication  of  the  sweep  range  by  the  mul- 
tiplier   chain    in    the    converter.    Resistor    Rl 
across  the  output  of  the  buffer  is  to  keep  the 
crystal  oscillator  from  generating  spurious  fre- 
quencies due  to  overdrive.  This  resistor  looks 
pretty  low  but  even  less  can  be  used*  If  too 
much  oscillator  voltage  gets  across  the  large 
resistor  in  the  crystal  oscillator  grid  circuit  the 
tube  becomes  a  good  harmonic  generator  and 
lots  of  strong  "birdies"  appear  on  the  screen. 

Another  place  to  insert  the  sweep  oscillator 
output  is  the  mixer  stage  in  the  hf  receiver. 
In  this  case  not  so  much  range  is  available 


because  of  the  front  end  selectivity  of  the  re- 
ceiver. However  from  14  to  14.5  can  be  cov- 
ered with  most  receivers,  This  would  give  you 
500  kc  of  any  VHF  band  depending  on  which 
converter  you  switched  to.  Also  coverage  of 
twenty  meters  which  is  rumored  to  be  still  in 
operation. 

In  any  case  the  unit  should  be  arranged  so 
it  can  be  switched  in  <<\vk\  the  regular  tuning 
oscillator  or  crystal  out  and  vice  versa*  with 
just  the  flick  of  one  switch.  The  oscillator 
should  be  disabled  when  normal  tuning  is 
used  to  keep  down  any  odd  birdies  that  might 
appear. 

A  few  things  to  keep  in  mind  when  build- 
ing the  unit  to  use  with  a  particular  receiving 
setup;  The  more  range  you  cover,  the  less  dis- 
tance between  pips  and  the  less  you  can  tell 
of  their  nature.  If  you  put  a  fairly  good  dial 
on  the  handset  variable  condensor  in  the  oscil- 
lator you  can  tenter  a  pip  and  keep  it  centered 
while  you  reduce  the  sweep  to  zero  and  look 
at  that  signal  alone  and  hear  it  in  the  speaker. 
On  a  dead  VHF  or  UHF  band  a  signal  com- 
ing on  will  cause  a  low  frequency  note  in  the 
receiver  speaker.  Vary  avc,  bfo  and  volume 
settings  for  best  results-  If  different  selectivi- 
ties  are  available  on  the  receiver  see  wliieh 
works  best.   If  noise  pulses   from   a  60   cycle 
source  stand  still  on  the  screen,  change  the  .1 
lif  condenser  or  the  180  k  resistor  in  the  saw- 
tooth oscillator  slightly  so  it  will  not  sync  with 
the  noise.  This  will  make  it  easier  to  distin- 
guish between  signals  and  power  line  noise. 
Turn  the  rf  gain  down  so  that  noise  is  just 
visible  on  the  base  line.  You  can  spot  cheek 
with  your  own  transmitter  or  exciter  to  deter- 
mine  the  frequency  range   covered.   Be  sure 
and  compare  your  ability  to  detect  weak  sig- 
nals with  the  scope  to  results  you  get  by  listen- 
ing to  the  speaker  and  manual  tuning  with  the 
bfo  on. 
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Super-combination  for  transceiving... 


The  new 
Receiver- 
controlled 
Exciter,  * 


ultimate 


Model  R-4A 


S3QQSS 


Amateur  Net 


Model  T-4 


S3 


as 


Amateur  Net 


T-4  Features 


Covers  all  Ham  Bands  160  thru  10  meters. 

Covers  MARS  and  Other  Frequencies  between  ham 
bands. 

Upper  and  Lower  Sideband  on  all  Frequencies, 

Automatic  Transmit  Receive  Switching  on  CW  (semi 
break-in). 

Controlled  Carrier  Modulation  for  AM  Is  completely 
compatible  with  SSB  linear  amplifiers, 

VOX  or  PTT  on  SSB  and  AM  built-in. 

Adjustable  Pi-Network  Output 

Two   Crystal   Lattice  Filters  for  sideband  selection, 
2,4  Kc  bandwidth. 

Transmitting  AGC  prevents  flat  topping. 

Shaped  Grid  Block  Keying  with  side  tone  output. 

200   Watts   PEP   input  on   SSB— 180  watts   input   CW. 

Meter  indicates  plate  current  and  relative  output. 

Compact  size;  rugged  construction* 
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R-4A  Features 

Solid  State  Linear  permeability  tuned  VFO     with  1 

Kc  divisions,  Gear  driven  circular  dial.  High  me- 
chanical,   electrical,    and  temperature  stability. 

Covers  ham  bands  80,  40,  20T  15  meters  completely 
and  28.5  to  29.0  Mc  of  10  meters  with  crystals  fur- 
nished. 

Any  ten  500  Kc  ranges  between  1.5  and  30  Mc  can  be 

covered  with  accessory  crystals*..  (160  meters,  MARS, 
etc    5,0-6.0  Mc  not  recommended). 

Four  bandwldths  of  selectivity,  0.4  KcP  1  2  Kc.  2.4  Kc 
and  4.3  Kc 

Passband  tuning  gives  sideband  selection  without 
reluning* 

Notse  bJanker  that  works  on  CW,  SSB,  and  AM  is 

built-in. 

Notch  filter  is  built-in, 

100  Kc  crystal  calibrator  is  built-in. 

Product  detector  for  SSB/CW,   diode  detector  for 

AM. 

Crystal  Lattice  Filter  gives  superior  cross  modulation 
and  overload  characteristics. 

Compact  size;  rugged  construction. 


Complete  Transmitter 

(LESS  POWER  SUPPLY) 


All  T-4  features  plus 

•  Solid  State  VFO  and 

•  XTAL  Oscillators . , • 

Give: 

Separate  control  of  receive  and  transmit  frequencies 
Transceiver  operation  with  frequency  control   by  either  Rcvr  or 

Xmtr 
Coverage  on  80,  40,  20,  15  meters  completely  and  28.5  to  29,0  Mc 

of  10  meters  with  crystals  furnished 
Four  extra  500  Kc  ranges  can  be  covered  with  accessory  crystals 

(160  meters,  other  10  meter  ranges,  MARS,  etc.) 


539995 


AC-3  Power  Supply  for 

T-4  and  T-4X:  $99.95 


Model  T-4X,  Amateur  Net: 

R«  L.  DRAKE  COMPANY  miamisburg,  ohio  45342 
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Jim  Fisk  WA6BSO 

1  560  Glencrest  Court 

San  Jose,  California 

Photos  by  Jim  Harvey  WA6IAK 


UHF  Grid  Dipper 

In  answer  to  your  pleas  for  complete  plans  for  a  good  UHF 
grid  dipper,  WA6BSO  has  written  his  up.  It  covers  300- 
680  mc  and  you  can  even  use  a  precalibrated  dial  if  you 
follow  his  instructions  carefully. 


When  building  or  testing  equipment  for  the 
420  mc  band,  amateurs  invariably  run  into  the 
problem  of,  "Where  am  I?''.  It  becomes  a  little 
difficult  to  tell  whether  you  are  actually  in  the 
band  or  somewhere  nearby.  The  uninitiated 


will  counter  that  you  should  be  able  to  figure 
close  enough,  after  all  the  band  is  30  mc  wide; 
but  even  the  experienced  old  timer  will  con- 
firm that  this  just  isn't  so. 

The   420-450   mc   amateur   band   falls   be- 
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tween  the  VHF  and  UHF  television  assign 
ments  and  there  is  very  little  to  use  for  a 
frequency  reference  point.  It  is  nearly  impos- 
sible to  tell  exactly  where  you  are  without  re- 
sorting to  expensive  commercial  gear  or  lecher 
wires.  Nor  is  the  problem  confined  to  the  % 
meter  hand;  when  building  crystal  controlled 
converters  for  432  or  1296,  its  nice  to  know 
that  the  last  tripler  is  really  tripling  and  not 
doubling  or  quadrupling.  Even  with  a  45  or 
50  mc  crystal,  it's  quite  easy  to  tune  up  nn 
the  wrong  harmonic.  Remember  that  a  40  mc 
change  at  400  mc  is  analogous  to  a  400  kc 
change  on  75  meters. 

There  are  several  commercial  instruments 
that  fill  this  requirement  nicely,  but  the  cost  of 
the  least  expensive  of  these  would  buy  a  pretty 
respectable  all  band  receiver.  Occasionally 
suitable  test  equipment  appears  on  the  surplus 
market,  but  again,  the  price  is  prohibitive 
The  simple  UHF  grid-dipper  described  in  this 
article  was  designed  specifically  to  economi- 
cally fill  this  need.  It  covers  the  frequencies 
from  300  to  680  mc  at  a  total  cost  that  is 
comparable  to  a  low-frequency  kit- type  gr id- 
dipper.  By  using  junk-box  parts  and  smart 
horsetradesmanship  this  cost  may  be  substan- 
tially reduced.  I  should  hasten  to  point  out 
that  substitution  of  parts  in  the  tuning  head 
should  be  avoided  if  accurate  dial  calibration 
is  desired. 

This  particular  grid-dipper  has  been  dupli- 
cated several  times  and  in  each  case  calibra- 
tion has  been  within  several  percent  of  the 
original    unit;    at    least    as    accurate    as    the 
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C4  SUTTON    CAPACITOR   (SEE   TEXT) 

C5  E.F  JOHNSON  TYPE   160-104  VARIABLE 
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Fig.   1.  Schematic  of  the  rf  head  of  the  UHF  grid 
dipper, 

familiar  kit-type  grid-dipper;  This  is  helpful 
to  the  ham  who  does  not  have  access  to  com- 
mercial equipment  for  calibration  purposes.  By 
using  the  layout  and  parts  described  in  this 
article,  the  precalibrated  dial  illustrated  in 
Fig.  8  may  be  used  with  a  minimum  of  error. 
Although  an  accessory  power  supply,  modu- 
lator and  indicator  are  included  in  this  design, 
an  enterprising  ham  could  use  the  power  sup- 
ply and  meter  presently  available  in  any  lower 
frequency  tube  type  grid-dipper.  Although  us- 
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ing  a  modified  low-frequency  dipper  is  simple 
and  inexpensive,  the  power/indicator  box  spe- 
cifically designed  for  the  UHF  tuning  head 
has  several  features  that  are  not  available  in 
inexpensive  kit-type  units.  These  include  in- 
ternal 1,000  cycle  modulation,  provision  for 
external  modulation,  and  voltage  regulation 
which  provides  the  necessary  stability  at  the 
ultra  high  frequencies. 

The  rf  tuning  head 

The  heart  of  this  instrument  lies  in  the  tun- 
ing head  itself.  There  is  nothing  particularly 
new  or  different  about  the  circuit,  but  at  these 
frequencies  stray  inductance  and  capacitance 
in  circuit  layout  and  construction  will  seriously 
affect  the  end  result.  All  the  lead  lengths  must 
be  as  short  as  humanly  possible  and  physical 
circuit  layout  must  follow  standard  UHF 
practice.  One  of  the  big  problems  in  building 
tunable  oscillators  at  UHF  is  to  obtain  an  os- 
cillator that  will  tune  from   one   end   of  the 


Flfl.  3.  Critical  wiring  around  the  6CW4  socket. 


range  to  the  other  with  no  "hoh  frequency 
jumping  or  instability,  The  series  tuned  6CW-1 
nuvistor  oscillator  shown  in  Fig,  1  fills  these 
requirements. 

Insofar  as  possible,  all  the  tuning  head  wir- 
ing is  done  on  a  point-to-point  basis  with  the 
components  mounted  directly  to  the  6CW4 
tube  socket  or  button  capacitor  lugs  as  illus- 
trated in  Fig,  3.  To  obtain  the  desired  accu- 
racy with  tlie  precalibrated  dial,  this  diagram 
should  be  followed  as  closely  as  possible. 

To  keep  stray  circuit  inductance  to  a  mini- 
mum, all  wiling  between  the  coil  and  tube 
socket  is  done  with  one-quarter  inch  wide 
strips  of  thin  copper  sheet.  In  addition,  the 
rotor  of  the  variable  capacitor  is  connected  to 
the  6CA\  -4  grid  (pin  4)  with  a  short  strip  of  the 
same  material*  The  only  tricky  part  of  this 
wiring  is  the  installation  of  the  series  capacitor 
C4.  This  capacitor  is  a  500  picofarad  button 
type  mounted  as  jshowii  in  Fig;  5.  The  "S" 
shaped  bracket  ("A")  is  made  from  a  one- 
quarter  inch  wide  copper  strip,  one  and  one 
half  inches  long  and  soldered  to  the  mounting 
stud  of  the  capacitor.  Connection  to  the  6CW4 
plate  (pin  2)  is  made  with  the  soldering  lug 
on  top  of  the  button. 

Connection  to  the  stator  of  the  variable  ca- 
pacitor is  accomplished  with  another  short 
strip  of  thin  copper  as  shown  in  Fig,  5  ("B"). 
This  piece  of  copper  is  bent  so  it  touches  both 
stator  mounting  pins  when  the  unit  is  assem- 
bled; then  it  is  soldered  in  place. 

The  oscillator  and  tuning  mechanism  are 
housed  in  a  standard  2?*  X  2&  X  4  inch  chassis 
box  laid  out  as  shown  in  Fig.  4.  Although  the 
author's  unit  is  based  on  an  LMB  type  107 
chassis  box,  other  manufacturers  have  simi- 
larly sized  boxes  which  are  equally  suitable. 
The  layout  of  the  enclosure  is  straight-forward 
and  no  difficulty  should  be  found  in  duplieat- 
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SCRIBED  DIAL  MARK 


\CHAL    WiNOO*   MADE  ST  GRILLING    FOUR 
V4"  HOLES  AND  CUTTING  OUT   CENTER 
AREA  AS    SHOWN 
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Fig.  4.  Layout  of  the  tuner  chassis,  chassfs  cover,  dial,  connector  insulator,  oscillator  support  and  oscil- 
lator support  angle. 


ing  it.  The  dial  and  coil  socket  cutouts  are 
made  by  drilling  or  punching  round  holes  and 
then  cutting  out  the  area  between  them  as 
shown  in  the  drawing-  This  is  easily  done 
with  an  Adel  "nibbling"  tooL  All  of  the  small 


screw  holes  are  drilled  with  a  standard  &  inch 
drill  to  pass  4-40  screws;  %*  inch  holes  will 
be  required  if  6-32  screws  are  used. 

The  dial  window  is  cut  from  a  sheet  of  ^ie 
inch  clear  plastic  to  the  dimensions  showTi  in 
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TLifoEfi  CHASSIS 


ELF  JOHNSON    108-740  JACKS 


500  pt   flUTTG*    CAPACITOR    (C4) 


£  F  JOHNSON    160-104    VARIABLE 


BOTH    TMC    BUTTON  CAPACiTOft  AHD  VARIABLE  CARAClTQR 
COW£CTiNG   STRAPS   ,[A  4fcr0  a  RESPECTIVELY   ARE  *W0£ 
FTOM    3/*"   WIDE   Thin  COPPER   STftiPS  AND  FORMED  JNTO 

Shape  as  shown     hgti  that  thc  stator    supporting 

PiNS  ON  THE    VARIABLE  CAPACITOR    HAVE   LENGTHENED 
SOMEWHAT    FOR    PURPOSES    Of   THIS  ILLUSTRATION 

Fig.  5.  Exploded  view  of  the  connections  between 
the  6CW4  and  the  coil  socket. 

Fig,  4.  A  hairline  is  scribed  in  the  center  of 
this  window;  if  a  more  distinct  line  is  desired, 
this  scribe  mark  may  be  filled  in  with  black 
India  ink.  After  the  tuner  enclosure  is  com- 
pleted tins  dial  window  is  epoxied  in  place 
over  the  dial  cutout. 

The  coil  socket  is  made  by  installing  two 
banana  jacks  (E.  F,  Johnson  type  108-740)  on 
u/m  inch  centers  in  the  Teflon  connector  insu- 
lator illustrated  in  Fig.  4  (if  Teflon  is  not 
available,  Polystyrene  may  be  used).  This 
"socket"  is  installed  over  the  large  oblong  hole 
cut  in  the  end  of  the  chassis.  The  screw"  holes 
used  for  mounting  the  connector  insulator  are 
match-drilled  to  the  holes  in  the  insulator  it- 
self. In  this  way  it  is  properly  mated  to  the 
enclosure.  Alt!  to  ugh  nylon  attaching  screws 
were  used  in  the  original  model,  they  are  not 
necessary  and  regular  metallic  screws  will  not 
alter  any  of  the  oscillator's  characteristics. 

To  reduce  stray  capacity*  to  a  minimum,  the 
oscillator  circuitry  is  mounted  on  an  insulating 
sheet.  Teflon  was  used  for  this  purpose  in  the 
original  unit,  but  epoxy  board  with  the  copper 
peeled  off  would  be  perfectly  suitable.  Sheet 
polystyrene  is  not  too  desirable  in  this  location 
because  of  its  susceptibility  to  heat.  The  en- 
velope of  the  6CW4  gets  very  hot  and  the 
ambient  temperature  within  the  confines  of 
the  small  chassis  is  quite  high. 

The  general  layout  of  the  Teflon  oscillator 
support  and  associated  support  angle  are  also 
shown  in  Fig.  4.  The  angle  is  cut  out  from  a 
piece  of  Tta  inch  aluminum  sheet  and  bent  in 
a  vise  to  form  the  angle.  When  these  tv 
pieces   are   mated   together;   the   metal    angle 


will  probably  interfere  with  the  lower  nuvistor 
socket  mounting  screw.  It  must  be  drilled  out 
using  the  hole  in  the  oscillator  support  as 
guide.  This  additional  hole  is  not  shown  be- 
cause its  exact  location  will  vary  from  unit 
unit  and  depends  upon  the  accuracy  with 
which  the  parts  are  laid  out. 

The  dial  mechanism  is  not  complicated,  but 
it  is  hard  to  ascertain  from  the  photographs 
exactly  how  it  is  put  together.  The  exploded 
drawing  of  Fig.  6  should  help  in  this  respect. 
The  vernier  mechanism  is  an  Eddystone  10:1 
planetary  drive  that  provides  both  smooth 
action  and  repeatability  in  a  small  package. 
Although  this  unit  is  manufactured  in  Eng- 
land, it  is  available  from  many  of  the  larger 
electronics  parts  houses  in  this  country.1 

Substitution  of  similar  drives  should  he  per- 
fectly satisfactory  as  long  as  they  don't  extend 
more  than  one  inch  beyond  the  front  panel 
of  the  tuner  chasssis. 

The  vernier  drive  is  connected  to  the  vari- 
able capacitor  through  a  %  inch  polystyrene 
shaft  I-1!  inches  long  and  the  usual  "J*  to  JT 
shaft  couplers.  Polystyrene  or  some  other  in- 
sulator must  be  used  here  because  the  rotor  of 
the  cm  pad  tor  must  be  isolated  from  ground. 
Because  of  the  space  limitations  inside  the  en- 
closure, the  coupler  at  the  variable  capacitor 
end  of  this  shaft  is  only  one-half  of  a  standard 
coupler,  A  standard  %  to  Ji"  coupler  is  sawed 
in  two  and  one-half  is  epoxied  to  the  end  of 
the  polystyrene  shaft.  Save  the  other  half;  it 
will  be  used  for  the  dial  drum  hub. 

The  8  pf  variable  capacitor  was  designed 
for  screwdriver  adjustment  and  its  Me  inch 
shaft  must  be  made  compatible  with  the 
standard  coupler.  This  is  accomplished  with  a 
bushing  made  from  sheet  copper.  A  short 
piece  of  %  inch  wide,  lk>  inch  thick  copper 
strap  is  formed  around  the  capacitor  shaft  and 
takes  up  the  slack  between  the  shaft  and  the 
coupler. 

The  drum  dial  in  the  original  unit  was 
made  from  the  metal  top  of  a  Johnson's  Shoe 
Shine  Kit  (49^  at  the  local  grocer's),  but  any 
similar  closed  cylinder  l-l'w  inches  in  diam- 
eter and  about  l-lVw  inches  long  should  be 
suitable;  other  diameters  will  void  the  accu- 
racy of  the  precalibrated  dial.  The  "skirt"  or 
bottom  rim  is  cut  off  the  metal  can  at  the  cir- 
cumferential notch  and  a  K  inch  hole  is  drilled 
in  the  center  of  the  top,  The  remaining  half  of 
the  J*  inch  shaft  coirpler  that  was  left  over 
Irom  the  polystyrene  shaft  is  then  epoxied  in 
place  over  the  hole  to  provide  a  dial  drum 
hub.  Another  hole  is  drilled  in  the  side  of  the 

1  Arrow  Electronics,  900  Rt.  110,  Farmingdale,  N.Y.  SI -50, 
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can  Hie  inches  from  the  top;  this  provides  ac- 
cess to  the  shaft  coupler  on  the  rear  end  nl 
the  vernier  drive. 

The  precalibrated  paper  dial  may  now  be 
cemented  in  place*  It's  a  good  idea  to  cement 
a  piece  of  white  paper  the  same  size  as  the 
dial  between  the  dial  and  the  drum,  otherwise 
the  label  on  the  can  will  show  through  the 
paper  dial.  Rubber  cement  is  recommended 
at  this  point  to  prevent  excessive  wrinkling 
and  distortion  of  the  dial 

When  all  of  the  dial  parts  are  completed, 
they  are  put  together  as  shown  in  Fig.  6.  It's 
a  little  crowded  in  the  small  box,  but  all  of 
the  parts  will  fit.  However,  in  order  to  get  all 
of  the  dial  machinery  into  the  box  in  the  right 
order,  a  correct  assembly  sequence  must  be 
followed.  First  the  polystyrene  shaft  and  cou- 
pler are  inserted  into  the  dial  drum  from  the 
rear.  Next  insert  the  Eddvstone  drive  assembly 
through  the  hole  in  the  front  panel  and  mate 
it  with  the  end  of  the  polvstvrene  shaft.  Place 
the  bushing  over  the  capacitor  shaft,  attach 
the  polystyrene  shaft  and  tighten  the  coupler; 
also  tighten  the  coupler  at  the  back  end  of  the 
Eddvstone  drive  thru  the  access  hole  pro- 
vided in  the  dial  drum.  Install  the  vernier 
drive  mounting  screws.  Now  completely  mesh 
the  capacitor  plates,  center  the  low  edge  of 
the  dial  in  the  window  and  tighten  up  the 
dial  drum  hub.  Disassembly  must  be  accom- 
plished in  reverse  order. 

The  tuning  head  is  attached  to  the  indica- 
tor/power unit  through  a  four-conductor  cable 
three  feet  long.  This  cable  is  attached  to  the 


box  with  a  plastic  cable  clamp  mounted  in  a 
hole  provided  immediately  adjacent  to  the 
oscillator  support  angle  and  exits  through  a 
rubber  grommeted  hole  at  the  front  end  of  the 
losure.  There  is  not  enough  room  at  the 
rubber  grommet  to  use  a  cable  clamp,  so  die 
cable  is  epoxied  to  the  box  at  this  point.  Be- 
fore installing  the  cable,  however,  check  for 
sufficient  clearance  between  it  and  the  dial 
drum.  It  will  probably  be  necessary  to  route 
the  cable  along  the  corner  of  the  chassis  to 
gain  enough  clearance. 

Power  indicator  modulator 

The  power/indicator  unit  is  housed  in  ;i 
standard  9x6x5  inch  utility  box  (Bud  type 
AU-1040  or  equivalent).  The  layout  of  this 
trcuitry  is  not  at  all  critical,  and  just  about 
anything  that  suits  the  builder  mav  be  used. 
The  only  particular  caution  that  must  be  ob- 
served is  with  the  transistorized  1  kc  phase 
shift  oscillator.  This  unit  is  built  on  a  piece  of 
perforated  epoxy  board  t  Vector  32AA1S)  IS*; 
inches  wide  and  l-ni<;  inches  long.  To  pre- 
clude any  60  Cycle  pickup,  this  board  is  sit- 
uated on  the  opposite  side  of  the  chassis  from 
the  power  transformer- 
En  the  author's  case  all  the  power/indicator 
components  were  mounted  on  a  4  x  5  x  1 
inch  aluminum  chassis.  This  chassis  was  then 
mounted  to  the  front  panel  of  the  utility  box 
with  the  phone  jack  and  power  plug  mounting 
nuts.  Two  large  diameter  holes  (1-Js  inch)  are 
punched  in  the  rear  panel  to  provide  access  to 
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Fig.  7.  The  coils  for  the  UHF  grid  dipper. 


the  fuse  holder  and  to  pass  the  AC  power 
plug,  A  chassis  handle  (Bud  H-9168)  on  the 
top  and  rubber  feet  on  the  bottom  just  about 
complete  the  unit.  There  is  one  other  addition 
however;  five  pairs  of  %;*  inch  holes,  drilled  on 
1!in  inch  centers  along  the  rear  edge  of  die  top 
of  the  box  provide  convenient  storage  for  the 
five  frequency  determining  coils.  A  coat  of 
spray  paint   and   some   Datak   "Letraset"   dry 


transfer  labels  are  the  finishing  touches. 

Calibration  and  operation 

Without  access  to  existing  420  mc  equip- 
ment with  known  frequency  characteristics, 
exact  calibration  in  this  band  is  impossible. 
However,  this  grid-dipper  may  be  checked  on 
the  other  ranges  with  the  aid  of  an  all-band 
television   receiver.    If  the  circuit   lavout  and 
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Fig.  8.  Fulf  size  dial  scale. 

construction  techniques  described  are  closely 
followed,  good  correlation  can  be  obtained 
and  reasonable  accuracy  insured.  The  bands 
that  are  likelv  to  be  the  furthest  off  are  the 
lowest  and  the  highest.  In  the  lowest  the  coil 
spacing  is  quite  critical  and  in  the  highest  a 
slight  change  in  length  will  move  the  fre- 
quency several  megacycles.  An  accuracy  of  2% 
at  600  mc  is  plus  or  minus  12  mc;  close  atten- 
tion to  the  specified  dimensions  should  provide 
accuracy  better  than  this. 

Operation  of  this  grid-dipper  is  exactly  the 
same  as  any  lower  frequency  unit.  It  may  be 
used  in  determining  circuit  resonance,  detect- 
ing parasitic  oscillations  or  as  a  signal  genera- 
tor. Because  of  its  extended  range,  it  has  been 
found  to  be  very  useful  in  determining  the 
series  resonance  point  of  rf  chokes  and  ce- 
ramic bypass  capacitors. 

In  the  detect  mode,  this  unit  will  indicate 
rf  voltages  as  low  as  50,000  microvolts.  More 
sensitive  operation  may  be  obtained  if  it  is 
used  as  an  oscillating  detector.  In  this  case 
headphones  are  used  and  an  audio  beat  note 
will  be  heard  when  the  grid-dipper  is  tuned  to 
the  oscillator  being  checked.  In  the  upper 
Frequency  ranges,  it  is  usually  difficult  to  ob- 


U 


tain   an   actual   beat   note,   and   only   a   "tick 
will   be    discernible    when    you    tune    bv   the 
frequency  of  the  unknown  energy. 

When  the  oscillator  is  tuned  between  605 
and  650  mc,  there  is  sufficient  second  har- 
monic energy  to  provide  a  strong  reference 
signal  in  the  1215  mc  amateur  band.  This  is 
particularly  useful  in  the  initial  tune-up  of 
converters  for  this  band.  Use  of  the  internal 
1000  cycle  modulation  aids  in  distinguishing 
the  grid-dipper  signal  from  other  rf  sources 
that  are  present  throughout  the  spectrum* 
There  are  many  other  applications  for  which 
this  instrument  is  suited,  but  entire  books 
have  been  written  on  the  subject  and  they 
won't  be  recounted  here.2 

Since  this  unit  has  been  built,  it  has  proven 
to  be  extremely  useful  in  tuning  up  gear  for 
432.  It  has  been  borrowed  a  number  of  times 
and  in  every  case  a  desire  has  been  expressed 
for  "one  just  like  it".  Hopefully  this  article  and 
the  pre-calib rated  dial  will  fill  that  need. 

•  .  .  WA6BSO 


suHow  to  Use  Grid-Dip  Oscillators/'  Rufus  P.  Turner, 
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Francisco  Silvo  Jr.  PY2CUB 
Caixa  Postal  30,123 
Sao  Pauio,  Brasil 


PY2USA 


Call  PY2,  one  of  these  evenings.  Chances 
are  you  will  get  a  prompt  answer  in  English, 
from  the  city  of  Sao  Paulo,  in  Brazil.  You  will 
be  hitting  quite  a  town— about  5,000,000 
people  in  a  melting  pot  that  makes  this  the 
most  interesting  city  in  all  Latin  America.  It 
is  different,  it  is  unusual,  it  is  really  cosmopoli- 
tan. To  begin  with,  it  is  the  most  Americanized 
center  below  the  Rio  Grande,  a  sprawling  city 
that  is  about  thirty-five  miles  wide  in  an  in- 
cessant growth  that  reminds  one  of  Los  An- 
geles, Chicago  or  Detroit.  We  pmdistas  are 
proud  of  our  capital  city  for  several  reasons: 
It  is  a  large  industrial  center  right  on  the 
coffee  belt  of  Brazil;  agriculture  and  industry 
side  by  side  in  an  amazing  demonstration  that 
the  tropics  do  not  produce  only  sleepy  cam- 
pesinos  under  huge  sombreros.  Bustling  Sao 
Paulo  will  destroy  any  tourist's  illusions  as  to 
the  manana-mxmana  image  which  may  still 
exist  in  any  visitor's  mind.  No  other  city  in  all 
Latin  America  has  the  many  fortunate  com- 
binations that  Sao  Paulo  offers  in  size,  in  cli- 
mate, in  modern  facilities  for  comfortable  liv- 
ing, 

Sao  Paulo  is  only  forty-five  miles  from  the 
beautiful  bathing  beaches  of  the  seaport  of 
Santos— and  yet  we  are  2,100  feet  above  sea 
level!  In  fifteen  minutes  by  car  you  climb  all 
that  and  you  are  away  from  the  warmth  of 
a  tropical  seaside  port.  Still  you  have  a  com- 
fortable temperature  that  seldom  reaches 
freezing  point  in  July  or  August,  evenings  are 
cool  even  in  midsummer,  hurricanes  are  things 
unknown  to  us— and  all  pauUstas  apologize  to 
foreign  visitors  for  our  reasonable  downpours 
in  January  or  in  March. 

Take  a  walk  down-town  in  this  incredible 
city  and  look  around.  Nisei  children  show  an 
amazing   prettiness   in   their   oriental    features 

RADIO  CLUB 

UNlAO    CULTURAL     BR  AS  »  L-EST  A  DOS    UNIOOS 


RUA  CEL.  OSCAR  PORTO*   208 


CAIXA   POSTAL  7197 


SAO  PAULO-BRASIL 

Tht  tlLIIU  li  an  a^ucaHanaF  Iru'l'uMon  ic-u**a4  In  W»  Id  jremelf  CbHl*ra*  ffltallwi  tafefrlK  fm\i  am)  Ik* 
Ufi\H4  %i9*n*lt*1  1*tlo  Ctat  J|  feui  «M  of  ihi  rg-dHMfrt  artfertd  IB  iipi  ft**  >tau*ani  UlftCU  iturfcnh  mi 
jF.imnari  tBroiKl/  tfl  <f*nh  of  fjr*rt^"l  Immlf^ai  fcaft  \a  [fifi|)h  «n4  fa  J,0Ttw|fMIJI,  Wl  »r»  lllfi  *+  fmw*  ptTrKf* 


and  distinctive  European  origin;  Portuguese, 
German,  Spanish,  Italian  blood  of  third-gen- 
eration Brazilians  seems  to  make  a  happy  com- 
bination with  the  Japanese  product!  Tow- 
heads,  redheads,  slant-eyed  caboclos  of  Indian 
descent  are  all  Brazilians  named  Johnson, 
Whi taker.  Pi gn atari,  Giovanni  or  Takasaki.  ,  .  . 

Read  the  trolley-car  sign  of  destination: 
Brooklyn!  Yes,  it  will  take  you  to  Brooklyn, 
a  residential  section  of  Sao  Paulo,  near  another 
section  called  Indianapolis.  On  the  way  to 
Brooklyn  you  may  drop  off  and  walk  down 
streets  sounding  so  familiar  to  you  Americans: 
Rua  Nebraska,  Rua  Nova  York,  Rua  Califor- 
nia ,  ...  If  your  teenagers  ask  for  it,  just  look 
around  and  you  will  find  it:  Snack-Bar,  cokes, 
hamburgers,  ice-cream  sodas,  *  ,  ,  Sears-Roe- 
buck is  just  five  minutes  away  with  counters 
displaying  perfect  copies  made  in  Brazil  of 
all  those  things  to  be  found  back  home*  The 
newsstands  display  New  York  papers  just  a 
few  days  old— and  that  certain  TIMEly  maga- 
zine which  is  distributed  in  Brazil  on  the  is- 
sue's date!  Brazilians  are  familiar  with  Little 
Joe  of  Bonanza— and  with  Flintstone  adven- 
tures brought  to  us  in  TV  tapes* 

This  is  the  town  where  PY2USA  had  to  be 
created  through  imagination  and  originality. 
It  is  a  radio  club  of  the  outstanding  educa- 
tional entity  promoting  closer  relations  with 
the  U.S.  since  1938— the  well-known  Uniao 
Cultural  Brasil-Estados  Unidos,  where  5100 
pupils  of  all  ages  learn  English  and  the  Amer- 
ican way  of  life  by  useful,  practical  and  up- 
to-date  methods.  The  organization  occupies  a 
modern  building  in  an  area  almost  the  size  of 
a  city  block.  It  is  unusual  in  every  detail  be- 
cause—well, it  is  in  Sao  Paulo! 

PY2USA  was  officially  opened  on  November 
26th  last.  Its  rig  had  been  sponsored  by  the 
Glencoe  Rotary  Club,  of  Illinois,  through  the 
efforts  of  W9JKC,  lawyer  Byron  C.  Sharpe. 
He  was  present  for  the  ceremony,  when  a  Bra- 
zilian flag  draping  a  plate  on  the  wall  was 
taken  down  by  his  own  hands  to  reveal  our 
humble  tribute:  PY2USA,  Sala  Byron  C, 
Sharpe. 

But  this  was  just  the  initial  step  in  our  pro- 
gram of  activities  to  foster  better  relations  be- 
tween Americans  and  Brazilians,  the  leading 
brotherhoods  in  this  vast  continent. 

-    .    .  PY2CUB 
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TRANSCEIVER 


SPECIFICATIONS: 

*  240  watts  PEP  input,  180  watts  CW  input, 
75  watts  AM  input* 

*  Two  6146B  tubes  in  Power  Amplifier. 

*  Complete  band  coverage,  50-54  mc. 

*  Velvet  smooth  vernier  tuning  covers  500  kc, 
calibrated  in  5  kc  increments, 

*  Transmits  and  receives  on  Upper  Sideband. 

*  2,8   kc   bandwidth   with   crystal   filter   at 
10J  mc, 

*  Single  conversion  design  for  minimum  image 
and  spurious. 

*  40  db  unwanted-sideband  suppression,  50  db 
carrier  suppression. 


*  Receiver   noise   figure  better  than  3   db. 
6HA5  triode  R.  F,  amp.,  6HA5  triode  mixer. 

*  Audio  response  essentially  flat  from  300  to 
3100  cycles, 

*  Pi  output  coupling  for  matching  wide  range 
of  load  impedances. 

*  Meter  indicates  relative  output  for  optimum 
tuning  and  loading. 

*  Provisions  for  adding  500  kc  calibrator,  or 
plug-in  Vox  unit. 

*  Dimensions:  5%  in.  high,  13  in.  wide,  11  in. 
deep.  Weight:  17  lbs. 

*  Price,  amateur  net: 


ACCESSORIES 

117-XC  matching  AC  supply  with  speaker  as  illustrated  .$ 85 

14-117,  12  vdc  supply 120 

500  kc  crystal  cafib,  kit  , 1950 

Pfug-in  VOX,  model  VX4  ,, . , 35 


SWAN  SPEAKS  YOUR  LANGUAGE 
NOW  ON  VHF  TOO! 


ELECTRONICS     Oceanside.  California 


may  \ne 
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Art  Lynch  W4DKJ 
2827    Valencia    Way 
Fort  Myers,  Fla. 


W2USA/TV 

New  York  Worlds  Fair  1940 


Two-way  television,  with  voice,  was  accom- 
plished at  the  New  York  World's  Fair  in  1940, 
for  the  first  time  in  history,  it  is  very  interest- 
ing to  note  that  this  remarkable  achievement 
was  the  work  of  radio  amateurs* 

While  the  story  of  W2USA— the  six-station 
amateur  set-up  at  the  World's  Fair,  1939— is 
"Old  Hat"  to  many  old  timers,  there  are  now 
thousands  who  never  heard  of  it,  and  a  brief 
review  is  indicated. 


One  of  the  most  active  amateur  radio 
groups  in  the  metropolitan  New  York  area  was 
the  Garden  Citv  Radio  Club,  of  Garden  Cit 
L.I.  One  of  the  outstanding  features  of  that 
club  was  the  fact  that  it  had  no  charter,  no 
by-laws,  no  officers  and  no  regular  meeting 
times.  By  general  choice,  Stanley  P.  McMinn, 
W2WD3  was  "Honorary  Secretary." 

When  several  of  the  "gang"  got  their  heads 
together  and  thought  we  should  have  a  meet- 


Before  the  opening  gun  was  fired,  for  the  public  showing,  a  trial  run  was  conducted.  Here,  Bi 
Meissner  W2HYJ,  host  at  W2USA/TV  has  the  camera  trained  on  Arthur  H.  Lynch  W2DKJ,  Manag- 
ing Director  of  the  W2USA  Radio  Club,  who  is  shown  chatting  with  Fred  Cusick  W2HID,  operating 
similar  equipment,  on  the  roof  of  the  New  York  Daily  News  Building,  eight  miles  away.  Some  idea  of 
the  speed  with  which  this  circuit  was  tossed  into  operation,  may  be  had  from  the  location  of  the  TV 
receiver,  on  top  of  a  waste  bosket; 
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ing,  Mac  would  be  notified  and  it  was  his  job 
to  pass  the  word  to  all  the  members.  Most  of 
the  meetings  were  sumptuous  affairs,  includ- 
ing complete  bar  service,  the  meeting,  and 
then  roast  turkey  and  roast  ham,  with  beer, 
wine  or  ale.  As  a  rule,  some  prominent  person, 
who  happened  to  be  in  the  New  York  area, 
would  be  the  Guest  of  Honor.  These  meetings 
generally  took  place  in  the  elaborate  basement 
play  rooms,  in  the  home  of  former  ARRL 
Hudson  Division  Director,  Dr.  Lawrence  J. 
Dunn,  then  W2CLA  and  now,  W2LP. 

When  Dr.  John  $.  Young,  the  famous  an- 
nouncer, was  asked  by  Grover  Whalen,  Presi- 
dent of  the  NT.  World's  Fair,  1939,  to  be- 
come head  of  the  Communications  Depart- 
ment, it  was  Dr,  Young's  idea  that  amateur 
radio  should  have  a  prominent  place  in  the 
Fair's  activities.  He  communicated  with  ARRL 
and  was  told  that  Dr.  Dunn  could,  no  doubt, 
be  of  great  assistance  to  him.  He  most  cer- 
tainly was.  At  his  suggestion,  the  W2USA 
Radio  Club,  Inc.,  was  organized.  There  were 
five  Directors:  L.  M,  Cockaday  W2JCY;  C,  B. 
Cooper,  Fiscal  Director;  Arthur  H.  Lynch 
W2DKJ,  Managing  Director;  Dr.  A.  L,  Walsh 
W2BW,  and  John  3.  Young,  Liaison  Director. 
There  was  a  very  impressive  list  of  "Honorary 
Members",  including:  Dr,  Lee  de  Forest,  Pies. 
Lee  de  Forest  Laboratories;  Paul  F.  Godley, 
Fres.  Radio  Club  of  America;  Raymond  A. 
Heising,  Pres.,  Institute  of  Radio  Engineers; 
Lenox  R.  Lohr^  PresM  National  Broadcasting 
Company;  Alfred  J*  McCosker,  Pres.f  Station 
WOR;  William  S.  McGonigal,  Pres.,  Veteran 
Wireless  Operators  Assoc;  William  S.  Paley, 
Pres,,  Columbia  Broadcasting  Company,  and 
Eugene  C.  Woodruff,  President  of  American 
Radio  Relay  League,  In  anyone's  book  that 
would  seem  to  be  an  impressive  group! 

Actually,  the  work  done  at  the  World's 
Fair  began  long  before  the  fair  opened.  For 
instance,  the  famous  "Round  the  World 
Round  the  Clock"  Relay  Message,  to  stations 
throughout  the  world,  from  Grover  Whalen, 
was  sent  every  hour,  on  the  hour,  for  twenty- 
four  hours,  on  New  Year's  Day,  1939,  from 
the  Fair  Grounds,  through  W2DKJ2,  to  many 


Art  Lynch  W4DK]7  former  W2DKJ  and 
W2USA  (for  the  World's  Fair),  first  went  on 
the  air  as  a  ham  when  no  licenses  were  need- 
ed. He  served  on  a  number  of  yachts,  includ- 
ing the  famous  Wakiva  and  Wakiva  71,  was 
the  first  public  relations  director  of  RCA?  edi- 
tor of  Radio  Broadcast  Magazine,  a  radio 
maniifactumr,  etc.  He  retired  a  few  years  ago 
from  his  own  company  in  Florida. 


Lola  Lane,  star  of  "Girls  on  the  Road"  photo- 
graphed with  an  ordinary  camera  from  the  front 
of  the  picture  tube,  gives  an  idea  of  the  definition 
which  was  possible.  Stills  were  used  for  setting 
up,  but  live  subjects  seemed  much  clearer.  It  was 
generally  agreed   that  definition   was  considerably 

better  than  this  photo  would  indicate. 

McMinn,  W2WD  photo, 

relay  stations,  in  the  New  York  area  and  re- 
layed by  them,  on  most  of  the  amateur  bands, 
giving  us  world  coverage.  Within  an  unbeliev- 
ably short  time,  just  four  hours,  we  received 
a  reply,  from  a  Llama  Priest,  in  Tibet. 

Unfortunately,  the  impression  was  created 
in  some  quarters  that  all  work  from  the  Fair 
was  to  be  carried  on  on  5  meters,  which  was 
the  frequency  (wave  length,  if  you  wish)  to  be 
used  at  W2USA,  when  we  received  our  li- 
cense. Incidentally,  the  license  was  not  re- 
ceived until  the  day  the  Fair  opened.  AH  com- 
munications prior  to  that  were  handled  by 
W2DKJ/2,  located  at  the  Fair  Grounds,  Ac- 
tually, when  we  were  completely  set  up,  we 
had  complete  receiving,  transmitting  and  an- 
tenna facilities  operating  on  every  amateur 
band  then  available— and  all  from  a  single 
room,  in  the  Hall  of  Communications, 

Some  of  the  finest  operators  in  the  country 
helped  us,  both  at  our  temporary  "Shack"  and 
through  their  home  stations,  handling  "relays". 
Ultimately,  when  we  did  get  our  W2USA  li- 
cense, most  of  our  problems  were  washed  out. 
Because  I  was  able  to  put  in  the  necessary 
time  to  conduct  affairs  at  W2USA,  I  was 
chosen  Managing  Director.  Looking  back  on 
the  job  done  at  that  time,  I  take  a  great  deal 
of  pride  in  the  number  of  "Firsts"  born  there. 
And  that  brings  us  to  the  story  of  W2USA/TV. 

While  controlling  the  operation  of  W2USA, 
I  was  operating  a  radio  manufacturing  busi- 
ness, among  other  things,  such  sls  being  the 
New  York  Representative  of  the  National 
Company.  As  a  member  of  the  Radio  Manu- 
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Lee  Waller  W2BR0, 
looks  at  the  picture  tube 
of  the  home- built  re- 
ceiver! os  the  first  pic- 
ture  was  received  from 
W2DKJ  2,  on  the  roof 
of  the  N/Y.  Daily  News 
Building,  eight  miles 
away,  where  Fred  Cusick 
W2HID,  a  CBS  engineer, 
worked  for  W2U5A,  on 
his  spare  time. 

McMinn,  W2WD  photo. 


iaeturers'  Association,  I  was  attending  the  an- 
nual "Trade  Show",  of  RMA,  in  Chicago.  Ed 
Braddock  W3BAY,  of  the  Amateur  Division  of 
the  Radio  Corporation  of  America  and  an  old 
friend  of  mine,  invited  me  to  the  RCA  room, 
to  witness  the  demonstration  of  the  first  show- 
ing of  a  special  tube,  which  RCA  was  intro- 
ducing for  amateur  TV  use-  The  show  was 
remarkable!  From  their  room,  in  the  old  Ste- 
vens Hotel,  they  were  able  to  produce  rather 
good  pictures  of  boats,  out  in  the  ]ake>  a  cou- 
ple of  miles  away.  Right  then  the  idea  of 
W2USA/TV  was  born.  Months  of  hard  work 
followed.  As  briefly  as  I  can  tell  it,  without 
leaving  out  any  of  those  who  helped  to  make 
it  a  succes     liere  we  go! 

First,  we  secured  the  assistance  of  Lee  Wal- 
ler W2BRO,  who  had  put  on  the  show  in  Chi- 
cago* Using  some  of  the  techniques  described 
in  a  series  of  articles  by  J.   B.  Sherman  and 


himself,  which  had  appeared  in  the  May,  June 
and  Jul)  1939  issues  of  QST,  and  with  the 
co-operation  of  my  good  friend,  Cliff  Denton, 
then  in  charge  of  the  Radio  Department  of  the 
N,Y,  Daily  News,  we  set  up  a  transmitter  on 
the  roof  of  the  Daily  News  Building,  in  New 
York,  and  a  receiving  rig  in  our  "Ham  Shack" 
in  the  Communications  Building,  at  the  Fair 
Grounds.  Fred  Cusick,  W2HID,  an  engineer 
with  CBS,  was  selected  to  run  that  show.  Boy, 
what  a  job  he  did!  Fred,  by  the  way,  is  still 
very  active  and  lias  done  much  traveling  with 
the  Arthur  Godfrey  show. 

So,  with  this  introduction,  much  longer  than 
I  thought  it  would  be,  I  believe  the  photos, 
with  their  captions,  can  give  you  a  fair  idea 
t)\  the  job,  done  entirely  by  amateurs,  more 
than  a  quarter  of  a  century  ago*  of  which 
they  have  every  reason  to  be  very  proud. 


t  * 


Crowd  around  W2USA 
TV  booth  on  the  night 
the  first  two  way  circuit 
between  the  World's  Fair 
and  the  Daily  News 
Building,  was  opened. 


A  Bert  Uthe  W2JZO  photo. 


36 


73   MAGAZINE 


The  New  Amateur  Word  Game . . . 


V\|fjU  MANUFACTURES  AND  SELLS  MORE  AMATEUR  SSB  TRANS- 
CEIVERS THAN  ANYBODY  ELSE?         SWAN  AND  HENRY  RADIO. 

\AfHAT  ,S  THE  FASTEST  SELLING  TRANSCEIVER  IN  THE  WORLD?  THE 
SWAN  350,  ALWAYS  IN  STOCK  AT  HENRY  RADIO  AND  READY  FOR  SHIP- 
MENT ANYPLACE  IN  THE  WORLD. 

V«H  •  DO  SWAN  AND  HENRY  RADIO  DOMINATE  THE  TRANSCEIVER 
FIELD?  BECAUSE  SWAN  MANUFACTURES  A  FINE  RELIABLE  TRANSCEIVER 
THAT  GIVES  YOU  THE  MOST  FOR  YOUR  MONEY.  BECAUSE  HENRY  RADIO 
GIVES  YOU  THE  BEST  DEAL  .  .  .  GENEROUS  TRADES,  EASY  PAYMENTS, 
THE  KIND  OF  RESPONSIBLE  MERCHANDISING  THAT  AMATEURS  ALL  OVER 
THE  WORLD  HAVE  LEARNED  TO  DEPEND  ON. 


the 


Swan  350 


TRANSCEIVER    $395.00 

117-xc  AC  supply  $85.00 
114-117  12  VDC  SUPPLY  $120.00 


6%  FINANCE  CHARGE  •  10%  DOWN  OR  TRADE-IN  DOWN  •  NO  FINANCE  CHARGE  IF 
PAID  IN  90  DAYS  •  GOOD  RECONDITIONED  APPARATUS  •  Nearly  all  makes  &  models. 
15  day  trial.  90  day  Warranty.  90  day  trade  back  on  NEW  apparatus.  Write  for  bulletin. 


TED  HENRY    (W6UOU) 


BOB  HENRY    (W0ARA) 


WALT  HENRY    (W6NRV) 


CALL   DIRECT   ...    USE  AREA   CODE 

Butler  1,  Missouri  816  679-3127 

11240  W.  Olympic,  Los  Angeles,  Calif.  213  477-6701 
931  N.  Euclid,  Anaheim,  Calif.  714  772-9200 

431  E.  Green  St.,  Pasadena,  Calif.         213  684  0861 
6116  N.  27th  Ave.,  Phoenix,  Ariz.       602  AM   4-3895 


"Worlds  Largest  Distributors  of  Short   Wave   Receivers" 
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12  volts  on 

Six  Meters 


Here's  a  six  meter  crystal  controlled  con- 
verter designed  especially  for  the  radio  am- 
ateur who  has  tasted  the  misfortune  of  using 
transistor  VHF  converters,  and  the  poor  com- 
patibility of  these  units  with  high  power  VHF 
transmitters. 

Several  years  ago  the  tube  manufacturers 
went  to  a  great  deal  of  trouble  to  design  a  line 
of  12  volt  tubes  for  radio  receiving  applica- 
tions, yet  few  of  these  tubes  have  appeared 
in  published  ham  radio  circuits.  I  feel  as 
though  I'm  resorting  to  antiquity  to  design  a 
converter  using  them,  however,  the  results 
proved  excellent,  and  the  compatibility  with 
a  100  watt  input  transmitter  proved  well  worth 
tliti  effort. 

After  a  thorough  search  of  the  tube  manual 
I  found  the  one  tube  that  would  merit  opera- 
tion in  the  VHF  bands  for  RF  and  converter 
service.  The  12EC8  is  listed  as  a  VHF  triode- 
pentode  which  contains  a  medium  mu  triode 
and  sharp  cut  off  pentode.  It  is  intended  for 
use  as  a  combined  VHF  oscillator  and  mixer 
where  the  heater,  screen  grid,  and  plate  volt- 
ages are  supplied  directly  from  a  12  volt  auto- 
motive battery. 

The  interna!  arrangement  of  the  12EC8  sug- 
gested a  grounded  grid  first  RF  amplifier  fol- 
lowed by  a  pentode  second  RF  amplifier.  This 

tablished  the  excellent  noise  figure  to  work 
with  the  pentode  mixer  and  triode  oscillator 
combination. 

Four  tuned  circuits  preceed  the  mixer  in  a 
stagger  tuned  broad  band  configuration  with 
link  coupling  between  the  first  and  second  RF 
and  link  coupling  to  the  mixer  input:  affording 
the  maximum  rejection  of  adjacent  signals  and 


Edward   Pendleton   K8ADG 

Box  22 

White  Pigeon,  Michigan 

th'  se  on  the  intermediate  freq. 

The  overall  performance  of  the  triode- 
pentode  combination  RF  amplifier  already 
described  is  such  that  the  mixer  following  it 
has  substantially  no  effect  on  the  noise  figure 
of  the  system.  I  felt  that  the  pentode  mixer 
would  be  less  susceptable  to  oscillation  trouble 
and  afford  a  better  isolation  between  RF  and 
IK  and  contribute  to  the  ability  of  the  con- 
verter to  reject  signals  on  other  than  the  de- 
sired frequency  range.  The  pentode  has  a 
higher  conversion  gain  and  due  to  inherent 
power  .sensitivity  would  require  less  oscillator 
injection  voltage,  allowing  maximum  sensitivity 
id  S-l  signals. 

One  stage  of  //  amplication  follows  the 
pentode  mixer,  before  the  output  is  passed  on 
to  the  receiver. 

The  tubes  in  the  converter  are  cathode  type 
tubes  and  may  be  operated  from  AC,  A  built 
in  ignition  and  AC  ripple  filter  with  a  1N60 
diode  provide  everything  necessary  to  operate 
either  from  12  volts  AC  or  DC, 

Mechanical  details 

A  2!2  x  2%  g  12-inch  Minibox  (Bud  GU-2114) 
mfortahh  houses  all  components  without 
crowding,  although  VHF  circuit  lead  lengths 
were  kept  very  short  through  careful  parts 
layout  Holes  are  drilled  in  the  box  sectit 
having  the  2M  x  2&-incb  ends  according  to 
the  photos.  After  drilling,  larger  parts  are 
mounted  on  this  chassis  in  the  locations  marked 
on  this  illustration-  Tube  socket  pins  are  po- 
sitioned in  the  direction  indicated  on  each 
socket  hole  circle  and  fastened  with  a  4-40  \ 


8  i] 


inch  machine  screws  through  holes  drilled 
to  match  I  hose  on  the  socket.  The  hip;  for  the 
pins  1,  4  and  8  on  the  first  and  second  RF 
amp  socket  are  soldered  to  the  center  pin  on 
the  socket,  The  center  pin  is  then  grounded 
to  a  lug  under  the  socket  mounting  screw  near 
pin  lug  4, 

The  lugs  for  the  pins  3,  4  and  8  on  the 
12EC8  mixer  tube  socket  are  soldered  to  the 
center  pin  on  the  socket.  The  center  pin  is 
then  grounded  to  a  lug  under  the  socket 
mounting  screw  near  pin  lug  4. 

The  lugs  for  pins  2,  3  and  7  on  the  if  tube 
socket  are  soldered  to  the  center  pin  on  the 
socket.  The  center  pin  is  then  grounded  to  a 
lug  under  the  socket  mounting  screw  near  pin 
lug  3. 

Next,  the  heater  and  plate  voltage  leads 
are  run  to  the  tube  sockets,  RT  coils,  and  the 
three  insulated  terminal  posts,  as  pictured  in 
the  bottom  view. 

Resistors  and  by-pass  capacitors  which  run 
between  the  tube  sockets  and  ground  lugs  are 
then  assembled.  All  coils  and  RF  chokes, 
which  previously  have  been  wound  according 
to  the  data  in  the  parts  data,  are  mounted  be- 
tween their  associated  components  with  short- 
est possible  leads. 

Link  coupling  between  the  first  and  second 
RF  amplifiers  is  constructed  of  #20  enamelled 
wire  with  two  turns  at  the  cold  end  of  each 
coil.  The  second  RF  to  mixer  grid  coil  link  is 
#20  enamelled  wire  with  mie  turn  at  the  cold 
end  of  each  eoii 

Power  connection  is  made  through  an  RCA 
phono  jack  mounted  in  the  end  of  the  con- 
verter. 


and  measured  at  each  tube  socket  before  in- 
serting the  tubes.  The  input  jack  Jl  is  con- 
nected to  the  antenna.  Output  jack  J 2.  is  con- 
nected through  a  coaxial  cable  to  the  antenna 
terminals  of  a  communications  receiver  cover- 
ing the  proper  range.  Install  all  tubes  and  a 
suitable  crystal  and  a  0-3  ma  meter  is  tempo- 
rally connected  in  the  plate  voltage  lead  to  L6. 
Output  may  be  obtained  from  the  oscillator 
over  a  wide  range  of  L6,  but  a  sharp  dip  in 
plate  current  should  occur  when  oscillation  at 
the  crystal  frequency  takes  place.  Check  the 
frequency  of  operation  with  the  grid  dip  oscil- 
lator or  a  receiver  timed  to  the  crystal  Pre- 
queue  v. 

Conversion  grid  current  at  the  mixer  should 
be  cheeked  using  a  VTVM  at  the  junction  of 
R3  and  H4.  Negative  ,4V  tic  should  be  present 
with  the  crystal  operating,  falling  to  — -25V  dc 
with  the  crystal  removed.  Approximately  10  to 
12  ink  roam ps  of  grid  current  should  be  present 
lor  proper  operation  of  the  mixer, 

I'sing  the  grid  dip  oscillator  align  the  RF 
and  mixer  grid  coils  to  the  6  meter  hand.  For 
a  final  alignment  some  local  long  winded  oper- 
ator can  provide  a  convenient  signal  source, 
and  L1-L5  adjusted  for  maximum  signal  with- 
out oscillation. 

.  .  .  K8ADC 


Ports     Data 

6    Meters; 

LI,    L2,    L3f    L4,   L5-8T   #20   CW    1 4"   form. 

L6-    7    T    #24   CW    i/4w    form. 

L6A-  3T  ^24,  cold  end  L6, 


10  Meiers; 

LI,   L3,   L3,   L4,   L5,   L6-I6T  #24  CW,  l/4" 

L2-    14T    #24    CW    Va"    form. 

L6A-  4T  #24   CW  ot  cold  end  L6. 


form, 


L7-Grayburne    Loopstick, 
L8-2  5   mh    RF    choke. 


Adjustment  procedure 

All   wiring   should  be  re-checked  after  com-        XI-  Third  overtone:   49 .5  mc  for  6  mefer  mobile    43  mc 

pitting  assembly,  then  power  may  be  applied       £e  fJ\rmJ£rS2mSiiS!c  f°r  10  meters  m°b''e;  26"3 

l2£c8  '--  "  ,2EC*  L4-  mim  izsce  HMe  .001 

x —    x 


LINK 


If* 


I2E.CG      (2EC8      i£DZ£ 


Fig.    1.    Schematic   of   the   six   meter   converter   us- 
ing low  plate  voltage  tubes. 
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Roy  Vath  WB2FYB 
1  334  Teaneck  Rd. 
Teaneck,   NJ.  07666 


Getting  on  432  the  Easy  Way 


After  reading  about  all  the  activity  on  the 
first  UHF  band  allocated  to  amateurs,  I  de- 
cided it  would  be  quite  a  bit  of  fun  to  try  and 
get  a  signal  on  the  air.  After  reading  plenty 
of  articles  about  the  construction  of  all  kinds 
of  transmitters,  I  decided  to  experiment  with 
one  of  my  own;  using  a  type  of  antenna  cou- 
pling I  had  discovered  while  playing  around 
on  220  me.  It  may  not  look  as  though  it  would 
work,  but  this  tripler  works  well  and  there 
are  quite  a  few  fellows  who  will  testify  to  it. 
A  few  are  WA2JVO,  WB2COZ  and  W2NTY 
as  they  have  all  heard  the  signal  to  prove  it 

Construction 


tripler  is  built  on  a  4x8  inch  piece  of 
aluminum  which  in  turn  is  mounted  on  top 
of  a  4x8  aluminum  box.  Construction  should 
be  exactly  as  the  template  indicates. 

Starting  at  the  grid  end  LI  and  L2  should 
be  resonant  at  the  frequency  of  144  me.  It  is 
a  good  idea  to  check  it  with  a  grid  dip 
oscillator  if  you  have  one  available. 

L3A  and  L3B  are  four  and  a  half  inches 
long,  bent  down  at  the  tube  end  one  half  inch 
so  they  are  on  the  same  plain  as  the  part  of 
the  butterfly  variable  to  which  you  will  solder, 
L4  is  a  1/2  inch  loop  which  is  standard  for 
this  frequency  except  it  is  grounded  at  one 
end. 

L5  is  a  four  and  a  half  inch  piece  of  wire 


432  MC 

J2  ANT 


144  MC 
INPUT 


LI  -  5T,  NO.  £4,  1/4"  I.D.  TO  FIT  tNTO 
SPACE   AT   |_e 

L2-6T.  NO.  ZQ*  l/4Jl  (.a  WITH  1/4"  SPACE 
AT  CENTER    FOR   LI 

L3-A,L3-B,L4,L5~S£E   TEXT 


Fig,  1 ,  Schematic  of  the  tripler. 


coupled  to  the  plate  tank  closest  to  the  ground 
end  of  L4  and  adjusted  for  maximum  output 
using  a  number  47  pilot  bulb  or  whatever  you 

may  have, 

B  plus  is  applied  3  inches  from  the  center 
of  the  7  pf  per  section  butterfly.  On  one  of 
the  few  built  so  far,  maximum  output  was  ac- 
quired with  the  B  plus  3%  inches  from  the 
center  of  the  condenser.  So  don't  be  afraid  to 
play  with  this  adjustment, 

Tune-Up  procedure 

Apply  5  watts  of  drive  to  the  input  and 
turn  CI  until  the  pilot  light  lights,  Adjust  L5 
for  maximum  output.  Connect  an  Antenna  to 
the  output,  (I  built  the  beam  described  by 
Hoisington  in  73,  December  1964.  Note;  If 
you  want  to  get  all  elements  on  it,  get  a  14 
foot  boom;  then  call  CQ  and  fight  your  way 
through  all  the  QRM,) 

Using  the  audio  from  the  driver,  you  will 
be  able  to  work  the  boys;  but  they  will  all  tell 
you  it  is  mushy*  What  I  did  was  take  an  old 
record  player  audio  amplifier  and  convert  it 
to  a  modulator.  This  may  be  a  good  idea  in 
case  there  are  any  official  observers  in  your 
neighborhood. 

By  the  way,  the  output  of  this  gem  is  4/2 
watts  measured  on  a  Bird  watt  meter. 

.    .    .  WB2FYB 
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Layout  of  the  tripler. 
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6  METER  TRANSCEIVER  BARGAIN 

POLYTROmcs  POLY-COMM  6-CD 


PREVIOUSLY 

$329.50 


NOW  ONLY 
$|99.95 


OFFER    LIMITED 
BUY   NOW   FROM 
YOUR   LOCAL    DEALER 
OR  ORDER  DIRECT 


,  Accepted  by  Office  of  Civil  Defense  as  complying 
with  CD  1  100 

1   Factory  warranty 

»   Dual  conversion  superheterodyne  receiver 

•  VFO  or  crystal  controlled  transmitter 

1    Built-in  mobile  and  fixed  power  supply 

15  tubes,  10  semi-conductors 

PERFORMANCE  SPECIFICATIONS 


RECEIVER 

Frequency  range:  49J50-54.250  mc 

Calibration:  100  kc  every  4* 

Sensitivity:  better  than  2  \w  for  6  db  s/n 

Selectivity:  15  kc  at  6  db,  50  kc  at  60  db 

Adjustable  squelch  and  delayed  AGC 
Floating  series  gate  noise  limiter 
Spurious  responses  at  least  50  db  down 

Cross   mod.   and   desensitization    better   than   50   db 

down  at  20  kc 
Stability  better  than  ,002%  after  15  minutes 


TRANSMITTER 

Separate  osc,  multipliers  and   straight  through   final 
18  watts  plate  input  to  final 
85  100%  modulation  capability  with  plate  modulation 
All  harmonics  and  spurious  emissions  better  than  50 

db  down 
Press-to-talk  mike  similar  to  photo  except  for  plastic 

case 
8  mc  crystals 

VFO  better  than  ,002%  stable  after  15  minutes 
Size:  11"  x  10"  x  15",  weight  15  lbs. 
Includes  mike,  both  110  ac  and  12.6  vdc  power  cords, 

mounting  bracket,  carrying  handle 


WATCH  FOR  THE  NEW  POLYTRONICS  SOLID-STATE  VHF  GEAR! 

T1 -*.  %,_  I  POLYTRONICS  LABS 

PDLYTSSP  LABORATOR.ES,  'NC.  !s7l0BrURUNGTON  avenue 

1      — — —,p*"J*j^  !  Please    send    me    ....    POLY-COMM    6-CD{s) 

A  SUBSIDIARY  OF  VITRO  CORPORATION  OF  AMERICA 

900  BURLINGTON  AVENUE 
SILVER  SPRING.  MARYLAND 
TELEPHONE  AREA  301-589-9332 

(Formerly  88  Clinton  Road,  West  Caldwell,  NJ.) 


I  enclose    a    check    or    money    order    for    $199 
I  each   .  .  .  ,t  or  $25  deposit  apiece  for  COD 

|  NAME    CALL 

I  ADDRESS 
I 


.   I 

.95 


....... 


ICITY 


....STATE ZIP. 


MAY  1966 
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A  year's  run  of  four  magazines  in  two  handy  volumes.  The  pile  of  leftover  scraps  is  nearly  nine  inches 
high! 


Dealing  with  the  Information  Explosion 


Researchers  the  world  over  are  trying  to  do 
something  about  the  information  explosion. 
Too  many  unnecessary  facts  cover  up  the 
essential  ones.  But  the  researchers  aren't  the 
only  ones  facing  this  problem.  There  are  any- 
where from  one  to  eight  or  more  magazines 
in  the  amateur  electronics  market,  depending 
on  what  your  interests  are.  A  few  years*  ac- 
cumulation of  these  can  use  up  a  lot  of  space. 
And  there  is  the  further  problem  of  finding, 
in  a  mass  of  advertising  and  often  additional 
irrelevant  material,  a  particular  bit  of  needed 
information. 

One  solution  is  simply  to  throw  out  every- 
thing over  ten  years  old.  The  rapid  develop- 
ment of  all  engineering  fields  at  present  makes 
this  a  reasonable  solution.  However,  there  are 


James  Ashe  W2DXH 
R.D.  1 
Freeville,  N,Y. 

two  counts  against  it.  The  first  is  a  growing 
tendency  to  print  material  of  fundamental  sig- 
nificance, which  like  mathematics,  ages  only 
verv  slowly.  Much  of  Jim  Kvle's  work,  for 
instance,  can  be  expected  to  outlast  by  a  good 
wide  margin  most  of  the  construction  material 
iw  being  printed.  Also,  if  only  four  maga- 
zines are  retained,  that  will  still  be  a  standing 
file  of  about  480  copies  from  a  ten-year  pe- 
riod. Too  much  for  browsing!  A  better  solu- 
tion is  to  save  the  useful  and  valuable  ma- 
terial and  discard  the  rest 

Gruesome  details 

Most  modern  magazines  consist  of  several 
sections  glued  and  stapled  together.  With 
some  care,  they  may  be  dismantled  into  usable 
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pieces  without  too  much  interference  from 
tile  glue  and  cover.  A  certain  amount  of  care 
is  required  because  tliey  are  assembled  for 
the  ages,  though  you  may  doubt  this  from 
some  of  the  content  and  the  properties  of  the 
paper.  The  greatest  difficulty  arises  where  the 
glue  has  worked  its  way  far  in  between  two 
sections. 

The  first  step  is  to  find  and  remove  the 
staples.  A  knife  blade  and  pliers  are  appro- 
priate; fingernails  definitely  are  not.  When  the 
staples  are  out,  the  magazine  is  opened  to  page 
one  and  the  process  commences.  One  page 
at  a  time,  decide  if  you  have  any  future  use 
For  it.  Check  each  page  even  if  it's  in  a  pure 
advertising  or  operating  news  section.  Editors 
sometimes  have  funny  ideas.  Wanted  material 
is  removed  by  sharpening  the  crease  at  the 
back  of  the  magazine  and  then  tearing  it  out. 
11  glue  interferes,  take  the  whole  thing  apart 
and  cut  off  the  usable  page.  Practice  on  other 
magazines  of  similar  construction  before  get- 
ting into  the  good  ones;  its  quite  important 
for  future  application  not  to  spoil  the  inner 
edges  of  the  pages.  If  you  do,  make  a  note 
of  the  month  and  page  so  the  damage  can 
be  repaired  later. 

A  year's  supply  of  magazines  will  reduce  to 
a  remarkably  small  pile.  Leaf  through  it  and 
you  will  find  that  the  general  readability  has 
been  greatly  improved.  But  all  is  not  done 
yet!  Paperback  magazines  are  rather  flexible 
arid  the  pile  of  essentials  will  be  much  more 
so.  One  solution  is  stapling  and  storage  in 
folders,  each  holding  a  year's  material  from 
a  single  magazine.  But  a  better  one  is  to  have 
them  all  bound  up  in  nice  volumes*  This  is 
not  very  expensive,  the  local  price  being  $4,50 
for  a  volume  up  to  three  inches  thick.  Choice 
of  colors,  good  library  binding,  and  lettering 
included.  Look  around*  If  you  have  this  done, 
a  good  arrangement  is  to  place  several  blank 
pages  lor  notes  at  the  front  and  the  back,  and 
don't  forget  to  bind  in  the  yearly  indexes!  And 
you  can  economize  by  binding  more  than  one 
magazine  into  a  given  volume.  Same  price. 

The  resulting  volumes  stand  better,  handle 
easier,  take  up  less  space,  and  are  more  read- 
able than  the  original  piles  of  magazines.  Get- 
ting out  all  the  trivial,  dated  and  irrelevant 
material  makes  a  phenomenal  difference. 
There  is  just  one  magazine  for  which  this  does 
not  work.  Of  course  it  is  73  (I  dare  not  submit 
this  to  any  other  editor!)  which  has  such  a 
terrific  ratio  of  content  to  volume  that  you 
must  bind  it  whole.  And  it's  become  too  thick 
for  binding  more  than  one  year  into  a  volume 
so  there's  no  economy  there*  Oh  well  .    .   . 

.  .  .  W2DXH 
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VALUABLE  books  from  E.&E 


great  "how-to-buiid" data  in  the  famous 

RADIO  HANDBOOK  (16th  "I 

Tells  how  to  design, 
build,  and  operate  the 
latest  types  of  amateur 
transmitters,  receivers, 
transceivers,  and  am- 
plifiers. Provides  ex- 
tensive, simplified  theory  on  practically  every 
phase  of  radio.  Broadest  coverage;  all  origi- 
nal data,  up-to-date*  complete.  816  pages. 
Order  No,  166,  only.. $9,50 

RADIOTELEPHONE  LICENSE  MANUAL 

Helps  you  prepare  for  all  commer- 
cial radio- telephone  operator's 
license  exams.  Provides  complete 
study-guide  questions  and  answers 
in  a  single  volume.  Helps  you  un- 
derstand fully  every  subject  you 
need  to  know  to  obtain  an  opera- 
tor^ license.  200  pp.  Order  No.  030, only.  $5.75 

LEADING  BOOK  ON  TRANSISTORIZED 
COMMUNICATIONS  EQUIPMENT 

TRANSISTOR    RADIO    HANDBOOK,    by 

Donald  L.  Stoner,  W6TNSt  Lester 
A.  Earnshaw,  ZL1AAX.  Covers  a 
wide  range  of  communication  uses 
for  both  amateur  and  commercial 
applications.  Includes  audio  and 
speech  amplifiers,  VHF  transmit- 
ting and  receiving  equipment,  SSB  exciters, 
and  complete  SSB  transceivers,  180  pages. 
Order  No*  044,  only $5.00 

HOW  TO  CONVERT  SURPLUS  RADIO  GEAR 

INTO  AMATEUR  AND  CB  EQUIPMENT 

Here  is  a  wealth  of  conversion  data 
in  3  volumes;  includes  photos,  dia- 
grams, instructions. 

Vol.  1.  Covers:  BC-221,  BC-342,  BC-312. 
BC-348,BC-412,BC-645,BC-946,SeR  274 
(BC-453A  &  BC-457A  series),  SCR-522. 
TBY,  PE-103A.  BC-1068A/1161A,  etc. 
Order  No.  311,  only ••*••••***•» •».  .$3.00 


VoL  2.  Covers:  BC  454f  AN/APS- 13f  BC-457,  ARC-5, 
GO-9/TBW,  BC-357,  BC-946B,  BC-375.  LMf  TA-12B, 
AN/ART-I3,  AVT-112A,  AM-26/AIC,  ARB,  etc.Order 
No.  322,  only $3.00 

VoL3.  Covers;  APN-1,  APN-4,  ARC-4r  ARC-5t  ART-I3, 
BC-19 1  p  31 2,  342,  348,  375,  442,  453,  455,  456*459, 
603f  624,  696,  1066,  1253,  CBY-5200,  COL-43065, 
CRC-7,  DM-34,  DY-2,  DY  8.  FT  24lAr  MD-7/  ARC*5, 
R-9/APN-4,  R-28/ARC-5,  RM  52~53f  RT-19/ARC-4, 
RT-159,  SCR-274N,  508,  522,  528,  538,  T- 15  toT-23/ 
ARC-5,  URC  4,  WE-701  A,  etc.  No,  333f  on/y.  .$3.00 
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from  your  electronic  parts 
distributor  or  send  coupon  below. 
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Here  s  the  greatest  advance  in 
mobile  history  -  -  the  Lancer  1000 
rated  for  1000  watts  DC  input  or 
2000  watts  P.E.P.  SSB  (input  to 
the  final).  Now  enjoy  the  ultimate 
in  5-band  mobile  DX'ing  with  one 
dependable  high  power  rated  anten- 
na featuring: 

(1)  Interchangeable  coils  for  your 
favorite  bands  -  -  15,  20,  40,  75/80. 

(2)  Direct  coupling  on    10  meters. 

(3)  Mosley-designed  corona  ring  at 
antenna  tip  for  elimination  of 
corona  power  /osses*  (4)  Capacity 
coupled  top  whip  section  for  maxi- 
mum antenna  efficiency.  (5)  52  ohm 
impedance.  (6)  VSWR  1.5/1  or  less 
on  all  bands.  (7)  Hinged  whip  for 
easy  fold-over.  t(8)  Lower  antenna 
section  reverses  to  provide  choice 
of   hinge   use  on   trunk   or  bumper* 

FOR  MORE  INFORMATION  WRITE: 

(code  no.  9 5 A) 


GEN.  purpose 
pup 


4610  N*  LINDBERGH  BLVD.,   BftlDGETON  MO.   63042 


fN34A 


CPO  and  CW  Monitor 

Here's  a  simple  CPO/CWM  monitor  that  I 
have  been  using  at  my  station.  It  works  very 
well.  The  antenna  lead  is  a  short  length  of  in- 
sulated wire,  Leave  the  switch  in  the  center 
when  not  in  use  for  code  practice  or  CW  moni- 
toring, or  it  may  annoy  you! 

.  ,  .  Gene  Gillespie  W2EAF 


George  Oberto  K4GRY 

807  to  6146 

The  new  6146B  with  its  higher  power  and 
screen  voltage  rating  is  a  natural  to  soup  up 
an  old  807  rig.  Break  the  glass  of  an  old  807, 
clean  out  the  base  and  take  an  octal  socket 
and  wire  it  as  in  the  diagram.  Plug  the 
adapter  into  the  807  socket,  put  a  6146B  in 
the  adapter,  and  with  a  slight  returning  of  the 
grid  and  plate  circuits  you  are  ready  to  go 
without  making  any  changes  in  your  equip- 
ment, 

I  tried  this  out  on  Motorola  30  and  50D  si\ 
meter  FM  equipment  The  grid  drive  came  up 
with  the  power  output  really  climbing.  A  TBS- 
50  Harvey  Wells,  a  GE  rig,  an  Eldico  and 
several  homchuilt  rigs  were  tried  with  similar 
success, 

.  .  .  K4GRY 


An  adapter  for  converting  807  rigs  to  6 1  46B's 
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ff0r. 

250* 


FOR 


Added  Gain 


The  Classic 


You've  been  hearing  about  ft  —  maybe 
you've  worked  Carl  Mosley  W0FQY- 
'The  Old  hAon  Himself  using  it*  Now  here  it  is  »  •  4  A  Revolutionary  New 
3-element  beam  featuring  an  advanced  Mos ley-engineered  matching  sys- 
tem called  'Broad  Band  Capacitive  Matching*  with  coax  fed  balanced 
element  for  more  efficient  beam  performance  and  extra  gain  over  compare 
tive  3-element  beams.  A  New  Tri-Band  beam  rated  for  1  KW  AM/CW  &  2 
KW  P.E.P.  input  to  the  final  amplifier  SSB  on  10,  15,  &  20  meters;  with 
a  full  8  db»  gain  on  all  three  bands  over  reference  dipole  (10*1  db*  com- 
pared to  isotropic  source);  a  maximum  front-to-back # 

.  .  •  The  CLASSIC  33  .  *  *  This  new  rugged  beam  in  the  Mosley  Trap- 
Master  tradition  of  quality  beams  brings  you  all  the  exclusive  features 
of  high  priced  beams  —  added  gain,  improved  boom  to  element  and  mast 
clamping;  wider  element  spacing*  Priced  well  within  your  budget*  What 
more  could  you  possibly  want  in  a  3-element  Tri-Band  beam? , 

•  P  *  For  Further  Information  Write  Code  97  *  *  . 


fa£     4610   N.  LINDBERGH  BLVD., 
BRIDGETON  MO.    63042 
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Hank  Olson  W6GXN 
3780  Starr  King  Circle 
Palo  Alto,  Calif. 


A  Self-Regulating 
DC  to  DC  Converter 

Apply  6  to  24  volts  DC  and  get  out  12! 


Often  in  the  use  of  electronic  circuits,  the 
available  primary  power  is  extremely  variable 
in  voltage,  causing  many  undesirable  effects  in 
the  circuit  performance.  Our  ql  the  most  ag- 
gravating effects  of  this  type  is  that  of  the 
variation  of  frequency  of  oscillators  as  input 
voltage  is  varied.  The  aircraft  or  automobile 
radio  receiver  is  perhaps  the  most  common  d 
vice  plagued  by  this  difficulty. 

The  standard  method  of  handling  the  mobile 
problem   is   to  use   a   transistor   magneticalK 


MAGNETICALLY  -COUPLED    MULTIVIBRATOR 


SERIES 
REGULATOR 


*- 


OUTPUT 


*+ 


INPUT 


Fig.  I.  DC  to  DC  converter  with  a  series  regulator 
in  the  secondary  DC  circuit.  This  is  not  too  effi- 
cient. 


coupled  multivibrator  type  converter  to  pro- 
vide isolation  and  voltage  conversion,  then  use 
a  series  regulator.1 

This  means  of  regulating  the  output  voltage 
of  the  converter  is  very  fine,  but  rather  in- 
efficient because  we  must  dissipate  power  in 
the  collector-base  junction  of  the  scries  regu- 
lator. Such  a  S)  stem  is  simply  shown  in  Fig*  1. 

Improved  efficiency  could  be  obtained  by 
using  a  switching-type  regulator  following  the 
DC-DC  converter.  Such  a  regulator  also  uses 
a  series  transistor,  but  it  is  either  saturated 
"on**  or  turned  "off"  completely.  The  output 
is  then  a  pulse  train,  the  average  DC  value  of 
which  (after  filtering)  is  the  output  voltage, 
Either  the  pulse  width  or  the  frequency  (of 
a  constant  width  pulse)  is  made  output-volt- 
;llk -sensitive  to  effect  regulation/  Such  a  sys- 
tem is  shown  in  Fig,  2. 

The  de\  ice  to  be  described  here  combines 


Top  view  of  the  self -regulating  DC  to  DC  con- 
verter. Note  that  this  is  the  opposite  side  from 
that  shown  in  Fig,  5, 
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Fig.  2.  DC  converter  with  asymetrical  voltage-con- 
trolled multivibrator  regulation, 

conversion  and  regulation  in  one  simple  circuit; 
It  affords  input-output  isolation,  high  effi- 
ciency, and  phenomenal  input  voltage  toler- 
ance. In  fact,  the  unit  will  work  on  any  input 
voltage  from  6V  to  24V  with  a  constant  output 
voltage  of  12V.  This  would  make  it  possible, 
for  instance,  to  operate  a  transistor  radio  re- 
ceiver on  almost  any  type  of  vehicle  having 
any  battery  voltage  from  6V  to  24V  with 
either  polarity  grounded,3 

The  circuit  is  shown  in  Fig.  3,  and  it  will  be 
noted  that  it  uses  readily  available  and  inex- 
pensive parts*  The  total  semiconductor  cost  is 
about  ten  dollars,  and  the  transformer  core  will 
onlv  cost  about  two  dollars.  The  Siemens  R65- 
701  in  2000N28  material  with  a  0.41  mm  gap 
works  nicely. 

The  regulation  and  efficiency  are  described 
in  Fig,  4.  It  is  rather  a  strange  feeling  to  one 
lo  pick  the  device  up  as  a  "black  box"  and 
subject  it  to  varying  input  voltage,  with  a  12V, 
LOO  ma  lamp  on  the  output  as  a  load.  The  bulb 
doesn't  visibly  change  brilliance  as  the  input  is 
varied,  and  the  input  current  drops  off  as  we 
increase  input  voltage.  This  is  all  as  it  has  to 
if  efficiency  is  to  he  preserved,  but  to  the 
"black  box"  viewer  it  at  first  appears  to  be 
black  magic! 

The  circuit  uses  a  rather  huge  transistor  for 
the  power  level  in  the  series  switch  position. 
The  2N174  used  Is  not  even  heat  sink  mounted, 
because  it  is  not  the  40  watt  dissipation  fea- 
ture of  this  unit  that  is  in  use  here.  The  2N174 


Fig.  3.  Practical  combined  converter-regulator  cir- 
cuit. An  input  of  6  to  24  volts  gives  terminals  3, 
1  and  6  are  the  beginnings  of  their  respective 
windings.    12    volts    output. 
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Fig.  4,  Regulation  and  efficiency  of  the  self-regu- 
lating DC  to  DC  converter  shown  in  Fig,  3, 


was  used  simply  as  a  low-priced  compromise 
to  give:  (1)  Low  saturation  voltage,  (2)  fairly 
high  frequency  cutoff,  (3)  high  current  capa- 
bility, and  (4)  high  breakdown  voltage,  (1)  is 
understandable  since  the  2N174  is  to  act  as  a 
switch,  (2)  is  to  insure  fast  switching  so  that 
there  is  no  large  fraction  of  our  duty  cycle 
where  there  is  appreciable  voltage  across  the 
switch  while  current  is  being  drawn  through  it. 
(3)  is  necessary  because  tb«'  maximum  current 
drawn  through  the  switch  may  be  as  great  as 
five  times  the  average  input  current.  (4)  be- 
cause when  the  switch  opens,  there  is  a  rather 
large  inductive  spike  at  the  switch  collector, 
and  attempts  to  suppress  this  by  means  of  ca- 
pacitors increase  the  rise  time  of  switching* 

Surely  there  are  other  transistors  which  will 
work  as  well,  and  some  perhaps  better,  but 
the  2N174  is  the  best  this  author  has  found. 
Since  the  features  of  low  saturation  voltage 
and  high  frequency  cut-off  are  mutually  in- 
compatible, one  has  to  pick  his  switch  transis- 
tor to  be  a  compromise.  Either  a  high  satura- 
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Fig,  5,  Output  current  and  voftage  regulation  with 
6,  12  and  24  volts  input. 

tion  or  a  low  frequency  cutoff  will  have  the 
effects  of  lowering  efficiency  and  raising  the 
lower  limit  of  regulated  operation, 

The  converter  is  built  on  a  circuit  board 
which  is  etched  to  fit  any  of  several  series 
switch  transistors;  so  one  can  try  others  if  one 
wants  to  do  so.  The  board  fits  into  an  L.MB. 
108  box  chassis,  lor  packaging. 

This  particular  unit  is  used  to  power  an  FM 
receiver  made  up  of  Gorier  transistorized  sec- 
tions. The  unit  is  used  part  time  in  a  Volks- 
wagen on  6V  with  a  positive  grounded  system 
and  used  part  time  in  a  Chevy  II  on  12v  with 
a  negative  grounded  system.  The  versatility 
of  the  converter  makes  this  type  of  operation 
com  pletely  successf \  ll . 

.  .  .  W6GXN 
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Fig,  6.  Full-size  printed  circuit  layout.  This  view  is  from   the   copper  side,   showing  where   the  compo- 
nents lie  on  the  opposite  side. 
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Jim  Kortge  K8IQY 
Jerry   Kortge    K8JAC 
551  E,  Wadsworth 
Houghton,  Michigan 


A  Simple  End  of  Line  Indicator 


This  is  an  article  to  present  a  simple  counter 
that  works  well  as  an  end  of  the  line  indicator 
for  the  Model  14  typing  reperforator.  It  will 
work  equally  well  on  any  other  type  of  re- 
perforator, providing  it  has  a  punch  bail  used 
to  operate  a  cam  which  in  turn  is  used  to  close 
two  contacts  of  a  leaf  switch  each  time  the 
bail  moves  back.  The  cam -switch  arrangement 
can  be  added  to  any  reperforator  b\  using 
one's  imagination. 

As  can  be  seen  from  the  schematic,  the  cir- 
cuit is  very  simple.  The  power  transformer 
was  taken  from  an  old  television  booster  but 
anything  that  will  supply  the  necessary  180 
volts  for  the  high  voltage  and  6  volts  for  the 
filament  of  the  6C4  will  work  fine*  The  recti- 
fier is  a  1N2071  silicon  rectifier  in  a  simple 
half  wave  circuit*  The  filter  capacitor  can  be 
anything  from  40  jjf  on  up.  The  voltage  regu- 
lator was  included  after  the  authors  found 
that,  without  it,  the  counter  was  not  accurate, 
clue  to  changes  in  the  line  voltage.  After  the 
VR150  was  added,  the  counter  was  accurate 
to  plus  or  minus  one  pulse.  The  dc  voltage  is 
keyed  by  the  cam-switch  arrangement  men- 
tioned earlier.  The  rest  of  the  circuit  is  com 
posed  of  an  integrator  network  and  a  dc  am- 
plifier. Each  time  the  switch  is  closed  by  the 
cam,  it  sends  a  pulse  of  voltage  through  the 
variable  resistor  into  the  capacitor.  The  capac- 
itor stores  the  pulses  of  voltage  until  the  level 


TO  SWZ 


ri 


TO     INDICATOR 
(6ELUETC) 


Fig.   I.  A  simple  end  of  line  indicator. 


is  high  enougli  to  fire  the  NE-2  neon  bulb. 
When  the  NE-2  fires,  it  drives  the  6C4  grid 
positive  making  the  tube  draw  a  larger  amount 
of  current.  This  increase  in  plate  current  pulls 
in  the  plate  relay  which  is  in  the  plate  circuit 
of  the  6C4.  When  the  relay  pulls  in>  one  set 
of  contacts  rings  a  bell  indicating  a  full  line 
has  been  punched,  while  the  other  set  of  con- 
tacts shorts  out  the  capacitor,  discharging  its 
stored  voltage,  and  the  counter  starts  counting 
at  zero  again.  The  10  (if  capacitor  across  the 
winding  of  the  relay  gives  a  "hold  in°  time 
of  about  one  second.  This  makes  the  bell  ring 
for  a  short  period  instead  of  just  striking  once. 
It  also  provides  a  longer  time  to  discharge 
the  stored  voltage  in  the  capacitor.  The  pur- 
pose of  the  reset  switch  is  to  set  the  counter 
to  zero  at  any  time,  Because  we  are  typing 
blind  when  we  use  the  14,  we  sometimes  for- 
get where  we  are  in  our  train  of  thought. 
When  we  start  a  transmission  to  anv  station 
we  send  his  call,  de  K8JAC  or  K8IQY  in  Mid- 
land, Michigan  re  turning,  then  reset  the 
counter  and  proceed. 

We  hope  this  article  will  be  helpful  to  those 
amateurs  who  have  imperforating  equipment 
in  the  shack  but  have  not  gotten  it  on  the  air 
because  they  lacked  the  necessary  end  of  the 
line  indicator.  Although  the  one  we  con- 
structed is  not  accurate  to  the  pulse,  it  is  ac- 
curate enough  so  we  never  over  print  another 
station's  machine  because  we  have  punched 
too  long  of  a  line.  At  the  present  time  we  are 
using  a  65  character  line.  As  most  machines 
will  print  a  72  character  fine  before  they  over 
print,  this  gives  a  wide  margin  of  safety  with 
the  plus  or  minus  pulse  accuracy  of  the 
counter.  The  number  of  characters  to  a  line 
can  be  set  to  anv  number  bv  this  individual 
operator.  This  adjustment  is  made  with  the 
potentiometer  in  the  integrator  circuit.  On  our 
model  we  can  vary  the  number  of  characters 
to  a  line  from  40  to  80  with  the  50  K  poten- 
tiometer that  we  used. 

.    .    .  K8JAC,  K8IQY 
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Lew  Fitch  W4VRV/8 
938  Northwest  Blvd. 
Columbus,  Ohio  43212 


How  Much  Capacitance  for  the  SSB  Rig? 

Or:  Beat  the  high  cost  of  microfarads 


Once  upon  a  time  I  decided  to  build  a  big 
linear.  (Didn't  we  all.)  I  had  the  big  bottles, 
a  power  transformer,  choke,  sockets,  chassis, 
variable  capacitors,  and  even  a  circuit  diagram 
for  the  final.  No  sweat  so  far.  Let's  draw  the 
diagram  for  the  power  supply,  haul  out  the 
surplus  catalogs  for  the  miscellaneous  compo- 
nents and  away  we  go,  ##  I!  Look  at  the 
prices  on  those  capacitors!  They  cost  many 
dollars  per  microfarad.  The  higher  the  working 
voltage,  the  higher  the  price.  Maybe  we  don't 
need  S0|if  at  3  kv  after  all.  Let's  see  what  the 
Handbook  says.  "The  output  capacitor  should 
present  a  low  reactance  at  the  lowest  fre- 
quency of  interest."  Thanks  a  lot,  Buddy. 
What's  low? 

After  going  through  the  above  line  of  rea- 
soning, I  got  to  wondering,  '*How  much  is 
enough?  The  following  half-baked  hypotheses 
are  presented  in  the  hopes  that  we'll  aU  save 
money.  The  approximations  are  my  own,  and 
the  entire  process  is  presented  so  that  it  can 
he  fudged  at  any  point  where  you  think  I've 
guessed  too  conservatively,  or  conversely,  come 
too  close  to  the  ragged  edge. 

A  summary  of  the  energy  transfers  involved 
would  present  a  clearer  picture  of  the  quanti- 
ties involved  than  a  consideration  of  the  im- 
pedance of  an  amplifier  whose  plate  current 
varies.  That  output  capacitor  can  be  regarded 
as  a  storage  device.  There  are  times  when  the 
terminal  voltage  of  the  capacitor  is  well  above 
the  voltage  supplied  to  it,  since  the  input  is 
pulsating.  If  there's  an  inductor  (choke)  ahead 
of  the  capacitor  the  voltage  developed  across 
the  inductance  when  current  is  drawn  through 
it  opposes  the  change  in  current.  This  drops 
the  supply  voltage  to  the  capacitor  again.  Con- 
equently,  in  either  case,  the  capacitor  is  stand- 
ing alone  for  a  while  as  a  supplier  of  power 
lor  the  final  The  capacitor  has  CV2/2  Joules 
stored  in  it,  where  C  is  in  farads  and  V  in 
volts.   (Well  take  care  of  the  units  later.) 

Now  comes  the  first  of  the  assumptions.  If 
the  power  supply  is  a  half  wave  job,  there  is 
1/60  second,  or  something  less,  between  the 
intervals   when   the   power  supply  is   putting 


power  into  the  capacitor.  As  a  sort  of  worst 
possible  case,  assume  that  this  capacitor  must 
supply  the  entire  amplifier  input  power  for 
the  full  1/60  second.  This  power  is  VI ,  where 
V  is  the  power  supply  voltage  and  I  is  the 
peak  dc  current  that  the  final  stage  draws. 

While  the  capacitor  is  supplying  the  energy 
the  voltage  across  the  capacitor  is  going  to 
lull  off  some.  The  amount  of  decrease  is 

C(Via-\V)    _  VT       _1_ 
2  ~~  60 

In  the  above  equation  I  assumed  that  the 
drop  in  voltage  is  small  enough  that  Vi,  the 
maximum  voltage  across  the  capacitor  doesn't 
change  much  and  is  approximately  V.  (Purists 


mav  substitut 


V*  +  V, 


-   for  V  and  go  on  from 


there.) 

The  question  is:  how  much  can  this  voltage 
be  allowed  to  fall  off  without  giving  some  dis- 
tortion or  noticeable  decrease  in  power  at  the 
antenna?  The  second  assumption  is  that  we 
can  stand  a  1  db  drop  in  power.  If  the  current 
doesn't  change  much, 

Vi  Vi 

20  log   ^-     =  1  db,  or  log  ^  =  0-05 

Vs  Vs 

The  number  whose  log  is  0.05  is  1.122,  so: 

V*  =  1.122  Vt,  or  ViB  =  1.26  W  so 
Vi*  -  Vt1  =  .32  Vi* 

going  back  to  the  expression  with  the  capaci- 
tance in  it; 


C  X  .32  X  Vi* 
2 


-gjp  <*.  finally,  C  =  - 


V  X  9-6 


To  use  tills  as  a  formula  giving  C  in  micro- 
farads, use  I,  the  peak  current  to  the  final,  in 
milliamperes  and  V,  the  final  plate  voltage,  in 
kilovolts. 

Note  an  economically  fascinating  fact  about 
I  his  equation,  For  a  given  input  power,  as 
the  plate  voltage  goes  up,  current  goes  down, 
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Bttid,  effectively,  the  amount  of  capacitance 
goes  down  as  the  square  of  the  voltage.  Since, 
as  you  remember,  the  price  of  capacitors 
seems  to  go  up  about  the  same  way,  the 
money  comes  out  about  even.  But  using  this 
equation  we're  not  misled  into  thinking  that 
because  a  low  voltage  SSB  rig  uses  80\if  filters 
we  have  to  use  80uf  at  3000  volts. 

For  example:  a  1  KW  PEP  rig  with  500 
volts  on  the  plates  would  draw  2  amperes  on 
peaks  and  require  from  the  formula  an  output 
capacitance  of  410iif  for  a  1  db  drop,  running 
full  bore.  A  1  KW  PEP  rig  with  a  2  KV  plate 
supply  and  500  ma  peaks  would  require  about 
26jif  for  the  same  1  db  drop: 


C  = 


500 


2  X  9,6 


=  26 


Notes  on  the  assumptions:  The  assumption 


that  the  capacitor  supplies  full  power  to  the 
final  is  only  going  to  apply  for  an  almost 
square  envelope  output,  a  ease  you  would  only 
get  with  either  CW  or  clipping  of  the  sort 
used  by  the  Clegg  VHF  gear.  For  undipped 
SSB,  a  sine  wave  assumption  might  be  better, 
in  which  case  only  half  as  much  capacitance 
would  be  necessary.  For  full  wave  rectification 
only  half  of  that  will  be  required. 

The  assumption  of  an  allowable  1  db  drop 
in  power  was  taken  because  1  db  is  the  mini- 
mum detectable  change  to  the  ear;  One  KW 
falls  off  to  800  watts  at  1  db  down,  though, 
so  1  db  might  be  a  bit  much. 

Don't  blame  me  if  somebody's  commercial 
gear  uses  less  capacitance  than  the  equation 
calls  for— they  may  have  settled  for  a  drop  of 
more  than  that  1  db  that  I  assumed.  Just  say 
"aaait"  into  the  mike  and  see  if  the  output 
power  meter  drops  as  the  syllable  goes  on. 

.    .    -  W4VRV 


A  Simple  Oscillator  for 
Monitoring  ATV 

Ralph  Taggort  WA2EMC 

Monitoring  the  output  of  an  ATV  camera, 
whether  it's  a  flying  spot  scanner  or  a  vidicon, 
can  present  a  few  problems*  If  the  TV  set  you 
would  like  to  use  as  a  monitor  is  a  fairly  new 
one,  there  is  often  a  little  reluctance  about 
cutting  into  it  to  make  the  necessary  modifica- 
tions, A  second  problem  arises  if  you  want  to 
give  a  closed  circuit  demonstration  at  a  ham- 
fest,  club  meeting,  or  at  someone  else's  shack. 
The  usual  procedure  is  to  pack  both  the  cam- 
era and  TV  set  into  the  car  and  take  off,  but 
in  my  case  anyway,  this  produces  an  incon- 
venience factor  which  is  directly  proportional 
to  the  size  of  the  set  and  inversely  propor- 
tional to  the  size  of  the  car.  This  unit,  which 
will  fit  into  a  small  Minibox,  will  solve  both 
these  problems.  Basically,  it  is  a  low  powered 
TV  transmitter  which,  when  parked  next  to 
any  TV  set,  will  allow  you  to  view  the  output 
of  your  camera,  with  no  connecting  wires  and 
no  set   modifications. 

Qi  serves  as  an  oscillator,  tuned  to  an  un- 
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The  ATV  monitor  oscillator.  The  author  recom- 
mends replacing  the  2N384  with  a  more  modern 
transistor  such  os  the  2N1746  if  there  is  trouble 
maintaining   oscillation   when  the   input  is   loaded. 


used  TV  channel  between  2  and  fl  The  oscil- 
lator is  base  modulated  by  the  camera,  with 
a  68  ohitj  resistor  serving  as  a  termination  for 
the  coaxial  cable  carrying  the  camera  output, 
C4  and  Lj  are  the  principle  frequency  deter- 
mining elements,  and  with  the  values  shown, 
it  will  hit  channel  3  or  4,  depending  on  the 
setting  of  LP  If  output  on  another  channel  is 
desired,  one  or  two  additional  turns  on  Lx 
should  get  the  oscillator  on  channel  2,  while 
reducing  C,  to  about  10  pf  and  juggling  the 
number  of  turns  on  Lj  will  give  output  on 
channels  5  and  6. 

The  output  jack  can  be  a  coax  connector, 
a  phono  jack,  or  even  a  binding  post.  Only 
about  one  or  two  Inches  of  wire  connected  to 
the  output  jack  will  he  sufficient  for  a  good 
picture  when  the  unit  is  placed  next  to  the  TV 
set.  Keep  in  mind  that  a  TV  channel  is  not 
a  ham  band,  and  more  output  than  you  need 
won't  improve  the  picture,  but  in  many  cases, 
it  might  gel  you  in  hut  water! 

My  unit  was  constructed  cm  a  2x3"  piece 
of  Vector  board  and  packaged  in  a  2Ji  x  2M 
\  4"  Minibox.  Mounting  the  input  connector 
at  one  end.  with  the  output  at  the  other  makes 
a  compact  arrangement.  A  SPST  switch  and  a 
9  v  transistor  battery  complete  the  unit.  The 
battery  may  be  taped  to  the  bottom  cover  of 
the  Minibox,  and  if  you  don't  forget  to  turn  it 
off  for  a  week  or  two  running,  you  should  get 
just  about  the  normal  shell  life.  The  modula- 
tion level  c;m  be  controlled  with  the  camera 
gain  control. 

This  little  gadget  literally  uses  only  a  hand- 
ful of  parts,  but  you'll  wonder  what  yon  did 
without  it  .  .  .  WA2EMC 
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FREQUENCY  CONVERTERS 

WORLDS   LARGEST  SELECTION  OF  STOCK  FREQUENCIES 


Available    in    the   followinq    frequencies    from    stock: 

Mo Jef  Input  mc        Output  mc 


[    301-D 

144-148 

50-54 

301-E1 

144-145 

.6-1.6 

301-E2 

145-146 

.6-1 .6 

2M 

301-F 

144-146 

28-30 

301-Q 

144-148 

14-18 

301-R 

144-148 

7-1  1 

I    301-S 

143.5-148.5 

30-35 

30 1  -B 1 

50-51 

.6-1.6 

301-B2 

51-52 

.6-1.6 

6M 

301-C1 

50-54 

7-11 

301-C2 

50-54 

14-18 

301 -J 

50-52 

28-30 

20M 

301-G 

13.6-14.6 

.6- 1 ,6 

*■■  n 

1    301-A1 

26.5-27.5 

.6-1 .6 

Co 

!    301-A2 

26.8-27.3 

3.5-4.0 

40M 

30 1-K 

7-8 

.6-1.6 

CHU         I 

1    301-L 

3.35 

1.0 

WWV        I 

!    301-H 

5.0 

1.0 

Int'l. 
Marine 

r    301-11 

9-10 

.6-1.6 

301-12 

301-M 

15-16 
2-3 

.6-1.6 

.6-1.6 

301-N1 

118-119 

6-1.6 

301-N2 

1  19-120 

.6-1.6 

Aircraft    -\ 

301-N3 

120-121 

.6-1.6 

301-N4 

121-122 

.6-1.6 

301-N5 

122-123 

.6-1.6 

301-N6 

123-124 

.6-1.6 

Fire, 

Police        < 

301-P1 

154-155 

.6-1 .6 

301-P2 

155-156 

.6-1.6 

etc. 

30KP3 

154-158 

7-1  1 

f 

'    301-WI 

162.55 

1.0 

Weather  < 

30I-W2 

162.55 

10.7 

L    301-W3 

162.55 

107,0 

CUSTOM     30  1 -X  Your  choice  of  any  one  in- 
MADE  put  and  output  frequency  between 

6  and    1 63  mc. 

(4-6  weeks  delivery  on  custom  converters) 
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NIVERTE 


ANY  CONVERTER 
NOW  ONLY 


$15  ?5 


\. 


ppd. 
except  3Q1-X,  $18.95  ppd. 


The  model  301  uses  3  of  the  very  latest  type  epi- 
taxial planar  UHF  transistors  far  unsurpassed  gain 
and  law  noise  at  all  frequqencics.  It  con  operate 
from  6  to  18  volts  (positive  or  negative  ground) 
without  any  significant  change  in  gain  or  frequency. 
The  circuit  consists  of  a  tuned  fLF,  amplifier,  crys- 
tal controlled  oscillator  and  a  low  noise  mixer.  More 
than  30  high  quality  parts  carefully  assembled  and 
tested.  Sensitivity  is  better  than  Vi  micro-volt  for  a 
6  db  signal  to  noise  ratio  even  at  160  mc. 

Enclosed  in  a  sturdy  16  gauge,  V/i"  x  2*g"  x 
154*  aluminum  case  with  mounting  ears,  trans- 
fer switch  and  two  SO-239  (UHF)  receptacles. 

100°tp  mode  in  ths  U,SA, 

2  year  guarantee  on  all  parts  including  transis- 
tors! 

Free  24  hr.  SPECIAL  DELIVERY  anywhere  in 
the  U.S. A,  if  you  send  a  money  order  or  cashiers 

check. 

OPTIONAL  ACCESSORIES: 

9  volt  battery  eliminator  with  110  volt  cord. 
Only  $2.95  ppd. 

R.F.  cable  adapters  in  6",  12"  or  18"  lengths 
with  PL-259  ptug  on  one  end  (mates  with  con- 
verter}. Other  end  your  choice  of  Motorola 
male  or  female,  RCA,  BNC  or  PL-259,  Price 
$1.00  each  postpaid  cable  with  2  plugs. 


For  prompt  shipment  please   incfude   postal   money   order  or   cashier's  check,   COD's   must   include   20%    de- 
posit* New  York  City  residents  add   5%   sales  tax.   New    York    State    residents    add    2%     sales    tax. 
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SHIPPING 

COLLECT 


$25995 

COMPLETE    WITH    LEKS 


SUB-MINIATURE 
SOLID  STATE 

TV  CAMERA 


VANGUARD 
MODEL  501 


World's   most  efficient   camera.    Made    in    U.S.A. 


FOR  CLOSED  CIRCUIT  OR  AMATEUR  TV 

Measures  only  234"  x  4"  x  7"  (excluding  lens  and  connectors). 

Weighs  only  V/i  lbs, 

Advanced  circuitry  utilizing  35  semi-conductors  most  of  which  are  s///con, 

Resolution  guaranteed  to  exceed  best  capabilities  of  standard  525  line  TV  re- 
ceivers. 

Field-effect  input  circuit  provides  noise-free  video.  This  is  a  VANGUARD  exclu- 
sive, 

RF  output  30,000  microvolts  adjustable  for  channels  2-6, 

Video  output  1.5  V  p-p  composite  with  standard  negative  sync. 

Viewable  pictures  obtainable  from  as  low  as  1  ft.  candle  of  illumination  to  bright 
sunlight. 

Vidicon   controlled  automatic   light  compensation  eliminates  electric  eye  and 
provides  error-free  compensation  for  light  level  changes  of  up  to  120  to  1. 

New  VANGUARD  "HI-FI"  vidicon  enables  use  of  any  8  mm  movie  lens  instead 
of  16  mm  lens  required  by  other  TV  cameras. 

Electronically  regulated  power  supply  and  thermally  compensated  circuits  elimi- 
nate change  in  picture  quality  when  line  voltage  and  temperature  fluctuate. 

AH  parts  guaranteed  for  1  year  (except  for  open  filament  on  vidicon  or  break- 
age). 


Building  your  own  TV  camera?  Send  10*  for  our  new  catalog  describing  our  complete 
line  of  sub-assemblies  and  parts  incorporating  the  latest  advances  in  technology. 


VANGUARD  LABS 


196-23  Jamaica  Ave. 
Hoi  lis,  N.Y.  11423 
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The  Mini  Supply 


How  many  times  have  you  wished  that  you 
had  one  more  source  of  high  voltage?  In* 
variably  when  breadboarding  circuits,  one  of 
the  problems  that  arises  is  the  need  for  an  ad- 
ditional source  of  regulated  voltage.  This  is 
particularly  true  in  VHF  and  microwave  work 
when  setting  up  if  strips,  mixers  and  other 
peripheral  equipment  Furthermore,  this  type 
of  work  usually  requires  a  certain  amount  of 
portability.  Unfortunately,  most  bench  type 
regulated  supplies  are  rather  bulky  affairs 
which  don*t  lend  themselves  too  well  to  mov- 
ing around.  In  addition  to  being  simple,  inex- 
pensive and  lightweight,  the  truly  versatile 
supply  should  provide  both  variable  positive 
and  negative  voltages.  With  these  requirements 
in  mind,  the  "mini-supply"  was   constructed. 


Front  view  of  the  Mini-Supply, 


This  unit  is  compact,  inexpensive,  and  pro- 
vides an  adjustable  positive  voltage  from  125 
to  375  volts  and  an  adjustable  negative  supply 
from  zero  to  —180  volts* 

Until  recently,  the  realization  of  a  really 
lightweight,  high-voltage  regulated  power  sup- 
ply was  next  to  impossible;  with  the  advent 
of  inexpensive  semiconductor  diodes  this  is  no 
longer  true.  There  is  no  doubt  whatsoever  that 
transistors  are  here  to  stay;  but  for  many  high 
voltage  applications  vacuum  tubes  are  still  a 
better  choice  at  the  present  state  of  the  art. 
However,  the  use  of  silicon  rectifiers  and  regu- 
lator diodes  cuts  size,  weight,  and  cost.  In 
fact,  with  a  little  shopping  around,  semi- 
conductors may  be  obtained  at  a  lower  cost 
than  equivalent  vacuum  tubes.  For  example, 
the  total  cost  of  the  diodes  in  this  unit  was 
$3.57.  The  vacuum  tube  equivalents  (assum- 
ing a  5U4G  full-wave  rectifier,  a  6X1  half- 
wave  rectifier  and  three  OB2fs)  would  run 
about  $3.75,  even  on  the  surplus  market.  The 
hybrid  design  of  Fig.  I  evolved  by  using  the 
best  characteristics  of  both  silicon  diodes  and 
vacuum  tubes  to  the  most  advantage- 
In  essence,  the  positive  voltage  section  of 
this  power  supply  consists  of  a  simple  series 
regulator  in  series  with  the  B+  fine.  A  small 
portion  of  the  output  voltage  is  picked  off  at 
the  25K  pot  and  fed  to  the  grid  of  the  6AU6 
voltage  amplifier.  The  cathode  of  this  tube  is 
maintained  at  90  volts  above  ground  by  the 
90  volt,  450  milliwatt  zener  diode  in  the  cath- 
ode lead.  The  voltage  fed  into  the  grid  is 
compared  to  this  90  volt  reference  signal  and 
the  plate  voltage  varies  accordingly.  This  volt- 
age controls  the  grid  of  the  6AQ5A  series 
regulator  and  determines  the  voltage  drop 
across  it.  In  other  words,  the  6AQ5A  series 
regulator  acts  like  a  voltage-controlled  resistor 
in  series  with  the  high-voltage  line. 

To  show  how  the  regulation  process  works, 
consider  the  case  where  the  load  increases  and 
tends  to  lower  the  regulated  output  voltage. 
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As  the  output  voltage  goes  down,  so  does  the 
voltage  on  the  grid  of  the  6AU6,  As  the  grid 
voltage  decreases,  the  plate  current  flow  de- 
creases and  the  plate  voltage  goes  up  because 
there  is  a  smaller  voltage  drop  across  the  220K 
ohm  plate  load  resistor*  Of  course,  this  in- 
creasing plate  voltage  is  reflected  on  the  grid 
of  the  6AQ5A  regulator  tube;  the  cathode  cur- 
rent increases  and  the  cathode  voltage  goes  up. 
Actually,  all  this  happens  instantaneously  and 
any  time  the  output  voltage  tends  to  increase 
or  decrease,  the  voltage  amplifier  and  series 
regulator  immediately  compensate  just  enough 
so  that  the  output  stays  at  the  same  level. 

When  you  want  to  change  the  output  volt- 
age, rotation  of  the  potentiometer  changes  the 
voltage  at  the  grid  of  the  voltage  amplifier. 
This  voltage  change  sets  the  electronics  in 
motion  and  the  circuit  immediately  tries  to 
compensate;  this  results  in  the  desired  change 
at  the  output. 

Any  compact  high-voltage  power  transfor- 
mer with  about  350  volts  each  side  of  center 
tap  at  about  100  mils  is  suitable  for  this  sup- 
ply. The  exact  voltage  is  not  too  important  be- 
cause there  are  inherent  differences  between 
regulator  diodes  and  slight  component  adjust- 
ments will  be  required  anyway  However, 
don  t  let  this  frighten  you;  the  only  compon- 
ent that  will  change  is  the  6800  ohm  resistor 
between  the  25K  pot  and  ground  and  the 
proper  value  is  easily  determined.  Simply  at- 
tach the  lower  end  of  the  25K  pot  to  ground 
and  measure  the  voltage  at  the  cathode  of  the 
6AU6  as  the  potentiometer  is  varied  from  one 


Bottom  view  of  the  Mini-Supply.  Note  the  mount- 
ing of  the  zener  diodes  (right  center)  and  the  way 
the  components  are  stacked  up  around  the  edge 
of  the  chassis, 

end  to  the  other.  You  will  note  that  the  cath- 
ode voltage  remains  constant  at  about  90 
volts  over  a  rather  wide  range  of  potentiometer 
resistance,  but  abruptly  falls  off  as  the  arm  of 
the  pot  passes  a  certain  point  approaching 
ground.  Below  this  "break-off'  point,  the  cath- 
ode current  of  the  6AU6  is  insufficient  to 
maintain  proper  zener  regulation;  therefore,  a 
resistor  must  be  placed  in  series  with  the  pot 
to  limit  the  resistance  between  the  6 AUG  grid 
and  ground  to  the  required  level. 

To  determine  the  required  series  resistance, 
set  the  pot  slightly  above  this  breakoff  point, 
turn  off  the  power  and  measure  the  resistance 
between  the  arm  of  the  pot  and  ground.  As- 
suming that  the  measured  resistance  is  5600 
ohms,  the  simplest  approach  at  this  point 
would  be  to  remove  the  25K  pot  from   the 
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Fig,  1 ,  The  Mini-Supply. 
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TO    NEGATIVE     VOLTAGE 


1/9 "  PHENOLIC 


1/16"  ALUMINUM   ANGLE 


Fig*  2,  Mounting  the  ten  watt  zener  diodes. 

circuit  and  replace  it  with  a  20K  pot  in  series 
with  a  5600  ohm  resistor.  This  combination 
would  pretty  nearly  meet  the  requirements, 
but  being  economical  at  heart,  why  not  use 
the  25K  pot  in  series  with  a  value  oi  resistance 
which  provides  the  same  voltage  ratio?  Using 
the  measured  value  of  resistance  ( 5600  olims ) , 
the  correct  value  of  series  resistance  may  be 
calculated  by  the  following  procedure: 

1.  Calculate  the  ratio  (designated  K)  of 
the  measured  resistance  (Rm)  to  the  total 
resistance  in  the  voltage  divider  (Rt),  In 
this  case  the  total  resistance  consists  of  the 
10K  resistor  in  series  with  the  25K  pot  or, 
RT  =  35000  ohms.  Therefore 


K 


Measured  Resistance 

Total  Resistance 

Rm         5600 

=  u.lb 


~   Rt   ~  35000 

2.  Calculate  the  value  of  the  added  se- 
ries resistance   (Rb)   from  the  following  re 

lation: 


Rs  — 


R 


m 


1-K 


In  this  example  where  R™  =  5600  ohms  and 
K  =  0.16, 


Rs  = 


5600 


1  -0,16 


5600 
0.84 


=  6667  ohms 


3,  Select  the  next  largest  standard  value 
of  resistance  for  the  series  resistor  (6800 
ohms  in  this  case). 


With  a  properly  adjusted  output  resistance 
combination,  the  positive  voltage  is  contin- 
uously variable  from  about  125  volts  to  375 
volts.  The  current  capacity  of  the  positive 
supply  is  limited  by  die  current  rating  of  the 
transformer  at  the  higher  voltages  and  by  the 
maximum  permissable  plate  dissipation  of  the 
6AQ5A  at  the  lower  voltages.  For  a  unit  widi 
100  milliamp  power  transformer,  operation 
should  be  maintained  within  the  "safe  operat- 
ing range"  diagrammed  in  Fig-  3.  Regulation 
is  not  as  good  above  325  volts  as  it  is  on 
lower  voltages,  but  it  is  still  stiff  enough  for 
the  majority  of  breadboard  circuitry  and  bias 
applications. 

Thus  far  very  little  has  been  said  about  the 
variable  negative  voltage.  This  circuit  is  a 
straightforward  shunt  regulator  using  zener 
diodes  in  place  of  the  familiar  gas  regulator 
tube,  With  the  diodes  shown  in  the  schematic, 
this  voltage  is  available  from  zero  to  about 
—  180  volts,  The  current  capacity  of  the  nega- 
tive supply  is  determined  by  the  power  rating 
of  the  regulatory  diodes;  for  10  watt  devices, 
30  milliamperes  is  available  on  a  continuous 
basis.  With  the  addition  of  a  suitable  heat 
sink,  this  could  be  just  about  tripled,  but  a 
much  larger  chassis  would  be  required, 

Most  of  the  commercially  available  stud- 
mounted  regulator  diodes  are  designed  for 
regulating  positive  voltages  and  as  such,  the 
chassis  mounting  stud  is  located  at  the  cath- 
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Fig,  3.  The  Mini-Supply  should  be  operated  within 
the  safe  operating  range  above. 
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ode  stud  must  be  isolated  from  ground.  A 
simple  way  of  accomplishing  this  is  illustrated 
in  Fig.  2.  Although  this  mechanical  arrange- 
ment serious]}  limits  the  total  dissipation  of  the 
diodes  because  of  the  poor  heat  conducting 
qualities  of  the  phenolic  board,  the  current 
required  from  a  negative  supply  such  as  this 
is  usually  at  a  minimum  and  this  type  of  con- 
struction is  more  than  adequate. 

The  entire  mini-supply  is  housed  in  a  stand- 
ard fi  x  4f>  \  3  inch  aluminum  chassis.  It  is 
evident  from  the  photographs  that  it's  a  little 
crowded,  but  there  is  more  than  eough  room 
for  all  the  components.  The  easiest  way  to  put 
the  supply  together  is  to  install  the  power 
transformer,  choke,  diodes  and  front  panel 
controls  first;  then  the  filter  capacitors  are 
wired  into  the  circuit.  In  this  way  the  cir- 
cuitry is  built  up  in  tiers  and  there  is  sufficient 
room  to  work.  The  available  space  may  be 
more  fullv  utilized  bv  mounting  the  90  volt 
reference  diode  and  resistors  associated  with 
the  6AU6  voltage  amplifier  on  a  7  pin  turret 
socket  (Vector  type  8-M-9T). 

In  the  several  months  that  J  his  supply  has 
been  in  use,  it  has  proven  to  be  an  invaluable 
adjunct  to  the  workbench*  In  fact,  like  so 
many  new  tools,  I  often  wonder  how  I  got 
along  without  it! 

.  ,  .  WA6BSO 


10  -  15  -  20  METER 
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FOR 

MORE 

DX  PUNCH 


Cush  Craft  Monobeams  combine  superior  elec- 
trical and  mechanical  features  with  the  best 
quality  materials  and  workmanship.  They  will 
provide  reliable  day  to  day  amateur  communi- 
cations and  that  extra  OX  punch,  when  needed, 
for   contest    work    or    emergency    communications. 


A28-3    10  Meter,  3   Element,   Boom  10' 

A2B-4    10  Nketer,  4   Element   Boom  18' 

A21-3    15  Meter,  3   Element,   Boom  12' 

A21-4    15  Meter,  4    Element,    Boom  22' 

A14-2   20  Meter,  2    Element,    Boom  10' 

A14-3    20  Meter,  3    Element,    Boom  20' 


$2830 
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59.50 
45.00 
77.50 


SEE    YOUR    DEALER    OR    WRITE    FOR    CATALOG 
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F.  D.  Whitmore  W2AAA 
223  W.  Holly  Ave. 
Pitman,  NJ. 


Origin  of  the  Wireless  Code 


International  Morse  Code:  the  life- 
blood  of  CW  men  but  a  parasite  to 
phones.  Where  did  it  come  from? 
When  did  it  start?  Who  invented  it? 
Why?  How  does  it  differ  from  Amer- 
ican Morse?  What  is  "Continental"? 

Confusion  reigned  on  the  high  seas  during 
the  early  days  of  wireless,  A  wireless  operator 
who  sailed  in  the  American  merchant  marine 
from  1904  to  1907,  states  he  used  American 
Morse.  An  American  Morse  operator  who  left 
the  sea  in  1907  to  work  at  the  Telefunken  sta- 
tion in  New  York  City*  will  never  forget  the 
straggle  to  copy  the  first  message:  "Gontinen- 
taT  code  in  the  German  language.  The  com- 
bination practically  swamped  him.  Another 
operator,  sailing  out  of  Philadelpliia  in  1910, 
distinctly  recalls  using  International  Morse.  In 
the  Gulf,  a  former  chief  engineer  at  WNUf 
{Tropical  Fruit's  key  station  in  New  Orleans) 
tells  about  the  "fun"  the  night  American  law 
required  the  Great  White  Fleet  to  switch  over 
to  International  Morse,  And  David  Sarnoff  of 
the  Radio  Corporation  of  America  says  he  used 
"Continental"  during  the  Titanic  disaster  of 
1912  when  he  handled  messages  between  the 
rescue  ship  Carpathia  and  Wanamaker  s  New 
York  City  store  where  he  worked,  All  speak 
the  truth. 

Foreign  ships  used  International  Morse. 
Nevertheless,  problems  hounded  them  too.  It 
took  an  International  Wireless  Telegraph  Con- 
ference held  at  Berlin  in  1903  to  get  nations  to 
agree  to  exchange  messages  between  ship  and 
shore  stations  using  rival  equipment,  to  agree 
to  give  preference  to  calls  for  help,  and  to  set 


a  fixed  scale  of  charges  for  messages.  At  a  sec- 
ond Berlin  conference  held  in  1906,  twenty- 
seven  nations  met  and  agreed  to  use  the  Inter- 
national Morse  code  and  adopted  SOS  for  the 
dish  ess  signal  (English  ships  used  CQD  and 
I  he  Germans  SOE),  The  United  States  sat  in 
at  the  1906  conference  too,  but  the  Senate 
never  ratified  the  treaty*  America's  ships  con- 
tinued with  both  codes. 

Operators  who  learned  the  code  at  American 
Marconi  schools,  transmitted  in  International 
Morse,  Telegraph  operators  who  switched  to 
the  sea,  sent  American  Morse,  Naturally,  many 
American  ships  couldn't  communicate  with 
each  other  let  alone  with  the  foreign  fleet.  At 
the  London  Convention  of  1912,  nations  cre- 
ated the  4SQ"  signals  and  again  tried  to  establish 
International  Morse  as  the  sole  code.  Once 
more  the  United  States  attended  and  the  Sen- 
ate procrastinated.  Not  until  the  Titanic,  Eng- 
land's "unsinkable"  luxury  liner,  struck  an  ice- 
berg on  her  maiden  voyage  and  sank,  did  the 
United  States  act.  On  July  1,  1913,  Interna- 
tional Morse  became  the  universal  wireless 
code. 

The  early  codes 

If  you  don  t  like  the  code,  don  t  blame  wire- 
less; blame  the  telegraph.  Wireles  didn't  create 
International  Morse,  it  only  adopted  it.  Inter- 
national Morse  code  existed  fifty  years  before 
Marconi  spanned  the  Atlantic  with  the  letter 
"S"  on  December  19,  1901.  It  grew  out  of 
American  Morse. 

Dot-and-dash  codes  originated  with  the  elec- 
tromagnetic telegraph.  The  first  dates  back  to 
1838,  It  occurred  as  a  result  of  the  Morse  /Vail 
experiments  that  lifted  electricity  out  of  the 
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Fig.    1.  Comparison  of  the  early  alphabetic  codes 

laboratory  and  put  it  to  work.  At  last  the  world 
possessed  the  means  for  rapid  distant  commu- 
nication; communication  dependable  day  or 
night  regardless  of  the  weather.  A  triumph  of 
simplicity  itself,  American  Morse  survived  well 
over  a  hundred  years  in  telegraph  systems  of 
the  United  States  and  Canada.  It  provided 
careers  for  thousands,  a  hobby  for  thousands 
more,  and  set  the  foundation  for  amateur  radio. 

Construction  of  the  American  Morse  code 
undoubtedly  benefited  from  the  alphabetic 
codes  available  at  the  time.  A  number  existed. 
One  goes  back  to  the  ancients  150  years  be- 
fore the  Christian  era.  The  Greek  historian, 
Polybius,  in  the  tenth  book  of  his  General  his- 
tory, describes  a  bi-signal  method  of  signaling 
over  a  distance  by  torches.  He  credits  Cleoxe- 
nus  and  Democlitus  with  the  invention  and 
himself  with  its  perfection.  The  scheme  divided 
the  Greek  alphabet  of  24  letters  into  five  series 
or  tablets  with  each  (except  the  last)  contain- 
ing five  letters.  One  to  five  torches  exposed  on 
the  left  side  indicated  the  group  or  tablet; 
similar  torches  raised  on  the  right  side  indi- 
cated the  place  of  the  letter  on  the  tablet*  Slow 
and  useable  only  at  night,  distance  depended 
upon  weather  conditions  and  the  resolving 
power  of  the  receiver's  eye. 

Non-alphabetic  systems  got  messages  across 
much  faster.  Roman  armies  used  the  helio- 
graph; the  African,  the  tom-tom;  the  American 
Indian,  smoke  signals*  Reflected  sunlight  flash- 
ing off  polished  shields,  conveyed  battle  in- 


with   the   final    International   Morse   code   created 
by  the  Germans* 

structions  to  Roman  legions  and  spread  deeper 
fear  among  defending  armies.  Tom-tom 
rhythms,  haunting  as  the  drums  in  Ravel's 
musical  classic  "The  Bolero,"  aroused  the  jungle 
and  sent  cold  chills  up  and  down  the  spines 
of  white  traders  in  slaves.  Puffs  of  smoke  float- 
ing lazily  above  surrounding  peaks,  forecast  a 
kind  of  trouble  that  raised  hah'  on  end  as 
pioneers  in  Conestoga-wagon  caravans  tres- 
passed Indian  lands  to  settle  the  American 
West-  Again,  weather  affected  each.  Subject  to 
sunlight,  daylight,  or  wind  conditions,  these 
systems  could  convey  only  limited  intelligence* 
Galileo's  telescope  gave  birth  to  a  much 
faster  system— the  semaphore.  Using  it,  Claude 
Chappe,  a  French  engineer  produced  a  practi- 
cal system  that  sent  messages  all  over  France, 
Above  simple  towers  holding  a  vertical  wooden 
post,  a  horizontal  beam  pivoted  controlled  by 
ropes.  At  the  end  of  the  beam,  two  vertical 
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Fig,  2.  Example  of  constant-line  message  pro- 
duced by  Morse's  first  telegraph  machine.  The  re- 
ceiving operator  numbered  the  "V's"  between 
spaces.  By  comparing  the  groups  of  numbers  with 
a  numbered  dictionary*  he  deciphered  the  message. 
An  inverted  "V"  represented  a  zero.  When  the 
zero  came  before  o  number  or  group  of  numbers, 
the  operator  read  the  number  as  an  actual  number 
not  a  word* 
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Figv3.  The  alphabet  of  Revised  Morse;  the  code 
used  in  telegraphy  throughout  America  and  Can- 
ada. 

arms  moved.  Movement  of  the  three  members 
produced  a  large  number  of  configurations 
which  a  viewer  at  the  next  tower  read  through 
a  telescope.  When  in  1852  the  electric  tele- 
graph replaced  the  semaphore  system,  a  net- 
work of  556  semaphore  stations  covered  France 
stretching  over  a  total  distance  of  3000  miles. 
England  used  a  dilierent  scheme.  The  visual 
system  installed  by  the  British  Admiralty  be- 
tween London  and  its  naval  bases  consisted  of 
15  lowers  each  supporting  a  horizontal  board 
that  contained  six  circular  holes  opened  and 
closed  by  shutters,  A  round-trip  test  run  over 
the  London  to  Plymouth  circuit  covered  the 
500-mile  route  in  three  minutes— 170  miles  a 
minute.  A  tremendous  speed  at  that  time,  but 
a  speed  dependent  upon  daylight  and  clear 
weather.  In  the  United  States,  the  first  sema- 
phore system  connected  Martha's  Vineyard 
With  Boston  in  1800. 

For  speed  and  maximum  intelligence,  in- 
ventors turned  to  alphabetic  codes.  Fig.  1 
shows  a  comparison  of  nine.  Probably  the  first 
five-unit,  even-letter  code  of  record  appears  in 
Francis  Bacon's  monumental  work,  "Advance- 
ment in  Learning"  published  in  1605,  It  ante- 
dates Morse  by  over  200  \  cars.  Bacon's  code 
used  two  letters;  "a"  and  TT.  By  juggling  them 
around  through  five  positions,  he  obtained 
thirty- two  differences— far  more  than  th< 
twenty-four  required  for  the  alphabet  then 
used.  (J  and  0  didn't  appear  in  the  alphabet 
at  that  time) 

In  volume  eight  of  Dr.  Abraham  Rees*  C 
elopedia  published  in  1809,  a  signaling  alpha 
bet  similar  to  Bacon's  appeared  using  numbers 
instead  of  letters.  This  code  included  symbol 
for  letters  "J"  ^d  *tT.  The  first  nine  letters 
of  the  alphabet  followed  exactly  the  notation 
of  Bacon,  After  injection  of  the  letter  *J*  which 
takes  the  same  symbol  as  Bacon's  "K",  the  re- 
mainder of  the  alphabet  from  "K"  to  "V"  in- 


lusive  follows  regularly  the  arrangement  of 
Bacon  s  but  shifted  two  letters  downward.  Only 
the  symbols  for  "X",  and  CT\  and  "Z"  differ. 
See  columns  I  and  II  of  Fig,  I. 

James  Swain  of  Philadelphia  in  1829  pub- 
lislied  The  Mural  Diaiiruph.  m  the  Art  o\ 
Conversing  through  a  Wall."  Sometimes  desig- 
nated the  prison  code,  the  symbol  "t"  signifies 
an  audible  tap  or  knock,  and  the  "s"  an  audible 
scratch.  Swain  failed  to  use  the  simplest  com- 
binations of  taps  and  scratches  possible.  He 
gave  five  signals  to  "N",  TT,  ffT\  and  "W* 
and  six  to  X  when  combinations  of  only  four 
could  suffice  to  make  characters.  Also,  byt 
adopting  the  "numeral  system/'  Swain  could 
not  escape  using  awkward,  spaced  letters  in 
two-thirds  of  the  alphabet.  Column  III  shows 
this  code. 

Baron  Schilling  of  Cronstadt,  a  Russian  coun- 
selor of  state,  used  the  low  potential  cell  of 
Alessandro  Volta  and  the  galvanometer  ol 
Luigi  Galvani  to  develop  a  telegraph  system 
moving  an  upright  pointer  to  the  left  or  right 
of  a  fixed  position.  His  code  consisted  of  com- 
binations of  the  letters  "IT  (right)  and  "L" 
(left)  as  shown  in  column  IV,  Five  letters  of 
Schilling's  code  appear  in  the  International 
Morse  code. 

Gauss  and  Weber  of  Germany  introduced  a 
telegraph  system  in  1833  that  used  an  "r"  and 
T  code  of  unequal  length.  A  simple  plus  or 
minus  dot  made  up  the  binary  combinations, 
Steinheil  expanded  upon  their  system.  He  also 
used  the  V  and  T*  method  but  his  equipment 
made  dots  upon  a  ribbon  of  paper  from  small 
becks  holding  ink.  Two  rows  of  dots  appeared, 
one  to  the  left  and  one  to  the  right,  looking 
very  similar  to  a  modern  cable  signal  record. 
Like  Schilling  and  Gauss,  Steinheil  gave  short 
symbols  to  the  letters  appearing  most  often  in 
German.  In  a  paper  published  in  Sturgeons 
"Annals  of  Electricity"  in  1839,  he  anticipated 
reading  telegraphy  by  ear. 

American  Morse 

Professor  Samuel  Fin  ley  Breeze  Morse  solved 
the  telegraph  problem  by  not  expecting  too 
much  out  of  a  primary  circuit.  His  first  ap- 
paratus, however,  bore  little  resemblance  to  the 
final  system  put  into  operation  between  Wash- 
ington and  Baltimore  May  24,  1844.  Neither 
did  die  code, 

Morse's  patent  disclosure  dated  October  3, 
1837,  showed  a  pendulum  holding  a  pencil 
in  contact  with  a  moving  strip  of  paper.  A  con- 
tinuous line  appeared  on  the  paper.  Pieces  of 

LSI    type    containing    1    to    9    raised    point 
(equal  to  the  numbers   they  represented)    fit 
into  a  hodler  when  composed  to  form  a  mes- 
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Linear  Systems 

leading  manufacturer  of  amateur  mobile  power  supplies 
announces  new  price  reductions  on  all  ct  r^/f^y  models! 


We  are  pleased  to  announce  that  high  volume  production  of  Century  mobile  power 
supplies  at  our  new  modern  plant  in  Watsonville,  California,  enables  us  to  offer  these 
famous  units  at  the  lowest  prices  in  history;  Here  is  an  opportunity  to  own  a  quality 
commercially-built  mobile  power  supply  at  savings  from  $15.00  to  over  $25.00, 
depending  upon  the  model.  These  new  prices  apply  to  all  12-volt  Century  models 
and  are  effective  immediately, 

ORDER  NOW  THROUGH  YOUR  DEALER! 


MODEL 

OUTPUTS 

APPLICATION 

OLD  PRICE 

NEW  PRICE 

350-12 

800  Vdc 
275  325  Vdc 

Most  12-volt 
mobile  transceivers 

$114.50 

%  99.50 

Adj.  Bias 

0  to  -125  Vdc 


400-12 


850  750  650  Vdc 
250/285  325  Vdc 
Adj.  Bias 
Oto  -125  Vdc 


All  12-volt 

mobile  transceivers 


$145.00 


fr^B^^HH^+V 


$124.50 


500-12 


1150  Vdc 
285/325  Vdc 
Adj.  Bias 
Oto -125  Vdc 


For  higher  powered 
operation  of  many 
12-volt  mobile 
transceivers 


$165.00 


$149.50 


1000-12 


2200  Vdc 
285/325  Vdc 
Adj.  Bias 
Oto -125  Vdc 


Mobile  12-volt 
Linear  Amplifier 


$275.00 


Input  and  output  cables  supplied  with  all  units. 


$249.50 


LINEAR  SYSTEMS,  INC. 

220  AIRPORT  BLVD.,  WATS  ON  VI LLE,  CALIFORNIA  95076 

New  Telephone :  722-4177  (Area  Code  408) 
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Fig.  4.  The  International  Morse  code  used  univer- 
sally in  wireless  since  July  1,  19  13,  ond  through- 
out the  World  in  telegraphy  except  far  America 
and  Canada, 


sage.  As  the  holder  moved  forward,  the  points 
on  the  type  worked  a  lever  up  and  down 
which  regulated  the  times  and  intervals  elec- 
tricity flowed  to  an  electromagnet  mounted  on 
the  pendulum.  When  energized,  the  electro- 
magnet moved  the  pendulum  sideways  and  a 
spring  pulled  it  back.  Each  action  zig-zagged 
the  line  making  a  series  of  spaced  "V"s  on  the 
paper.  As  tlie  machine  could  not  break  the 
continuous  line,  it  could  not  produce  dots  and 
dashes. 

The  code  Morse  devised  to  work  with  this 
machine  required  a  dictionary  suitably  pre- 
pared with  numbered  words,  By  counting  the 
"V"s  and  observing  the  space  arrangements, 
the  receiver  obtained  groups  of  numbers  which 
he  deciphered  by  means  of  the  numbered  dic- 
tionary* See  Fig.  2.  An  inverted  "V"  repre- 
sented a  zero;  if  it  appeared  before  a  figure 
or  group  of  figures,  one  read  the  group  as  an 
actual  number  instead  of  a  word.  Numbered 
codes  existed  long  before  this  one.  Both  optical 
and  semaphore  telegraphs  as  well  as  naval  sig- 
nals used  them.  But  Morse's  system  produced 
a  permanent  record.  Speed  averaged  about  five 
words  a  minute. 

After  a  laboratory  demonstration  in  Septem- 
ber 1837,  Morse  hired  Alfred  Vail  of  the 
Speedwell  Iron  Works  at  Morristown,  N.J., 
under  contract.  Then  came  big  changes.  At  an 
exhibition  of  the  telegraph  at  the  New  York 
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City  University  on  January  24,  1838,  the  elec- 
tro magnet  no  longer  operated  a  pendulum;  it 
moved  a  horizontal  bar.  Each  time  it  moved 
a  dot  or  dash  appeared  on  the  moving  strip  of 
paper.  And  the  operators,  working  directly  in 
the  language,  reached  a  speed  of  10  words  a 
minute.  The  demonstration  marked  the  first 
use  of  a  dot-and-dash  code  and  communication 
b\  means  of  an  alphabet. 

The  original  dot-and-dash  code  named  after 
the  Morse  telegraph  instrument,  appears  in 
column  VII  of  Fig.  1.  Morse's  patent  applica- 
tion of  April  7,  1838  and  the  patent  issued  June 
20,  1840  contain  it.  This  alphabet  transmitted 
language  in  words  and  sentences  for  the  first 
time.  The  general  plan  used  the  simplest  and 
shortest  i  iimhinations  of  symbols  to  represent 
the  most  frequently  recurring  letters  of  the 
English  alphabet.  In  this  code,  "G*  and  "j" 
took  the  same  symbol  as  did  uin  and  "y*  and 
V  and  "z'\  Also,  the  code  included  seven 
broken  letters. 

Morse  and  Vail  didn't  use  this  code  when 
they  opened  the  Washington  to  Baltimore  tele- 
graph line  in  1844.  They  used  revised  Morse: 
the  code  that  opened  careers  to  thousands  over 
the  next  100  years*  This  code  incorporated  the 
folowing  basis: 

The  dot   .  .  . 

The  dash 

The  space  between  the  elements  of 
eacn  it  rtei    ..«.»*#*>. § «  ■ 

The  space  between  two  letters 

The  space  between  two  words  .  .  .  . 
Fig.  3  shows  the  complete  alphabet 
revised  Morse  code  used  in  telegraphy  through- 
out the  United  States  and  the  Dominion  of 
Canada.  Revised  Morse  contains  six  spaced 
characters:  C,  O,  R,  Y,  Z5  and  &.  This  arrange- 
ment secured  economy  of  space  and  conse- 
quently of  time.  No  letter,  except  j%  exceeds 
5  dots  or  9  units,  and  frequently  used  letters 
in  the  English  language  contain  the  fewest  and 
shortest  elements.  Numerals  kept  within  a  six 
dot  or  eleven  unit  restriction  to  distinguish 
them  more  easily  from  the  letters. 

Revised  Morse  became  a  high-speed  code 
in  the  hands  of  professionals.  Glamorous  ca- 
reers sprang  up  everywhere.  Speedy  operators 
tr an smitted  b lo w-by-b low  des cri ptions  direct 
from  ringside.  Others  watched  big-league  base- 
ball games  and  fed  the  play-by-play  action 
into  newspaper  lines.  Some  traveled  West  with 
the  railroads-  Some  died  in  the  middle  of  a 
message  manning  dangerous  frontier  outposts 
deep  in  the  Indian  lands.  How  fitting  the  first 
message  sent  by  Morse— a  message  composed 
by  the  daughter  of  the  U.S.  Commissioner  of 
Patents:  "What  hath  God  Wrought!"  Morse's 
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3  units 
6  units 
of   the 


(2 


73  MAGAZINE 


harnessing  (if  electricit\  soon  brought  the  tele- 
phone, a  cable  linking  Europe  with  America, 
eiectric  light,  an  amplifier  tube,  and  wireless. 

International  Morse 

When  you  transmit  in  International  Morse, 
you  use  four  letters  from  Original  Morse  and 
eleven  from  Revised.  The  remainder  come 
from  the  best  of  various  European  codes.  De- 
veloped on  the  European  continent  where  it 
got  the  nickname  "Continental/*  International 
Morse  became  the  universal  code  for  wireless 
but  never  for  the  telegraph. 

Austria  and  Germany  share  responsibility 
for  the  "Continental"  code.  Austria  adopted 
the  Morse  apparatus  after  the  Emperor  saw  a 
demonstration  in  1S45,  Three  years  later  two 
Americans  built  a  90-mile  line  conecting  Hani- 
burg  with  Cuxhaven.  Earlier,  the  Bavarian 
Government  adopted  Steinheils*s  slow  system 
;md  installed  a  short  line  between  Munich  and 
Augsburg,  Several  of  the  North  German  rail- 
roads used  Wheatstone's  equipment. 

When  the  Austrian  Government  appointed 
N  inheil  to  organize  the  telegraph  systems  of 
that  empire,  he  met  in  Vienna  with  representa- 
tives of  the  German  states  of  Prussia,  Bavaria, 
Wurtemburg  and  Saxony  in  October  1851. 
After  scrutinizing  all  systems  and  all  codes,  the 
delegates  unanimously  adopted  the  superior 
Morse  apparatus  but  not  the  code.  They  never 
wanted  any  part  of  spaced  letters. 

From  the  code  of  Dr.  Clemens  Gerke,  a  tele- 
graph engineer  of  Hamburg,  the  Vienna  tele- 
graph convention  selected  letters  C>  F,  L4  and 
R.  Steinheirs  code  furnished  O  and  P,  Letter 
X  and  numerals  1,  2,  3,  4,  and  5  came  from 
M.  Lefferts*  code  introduced  on  the  American 
Bain  lines  in  1849  as  did  also  6,  7,  8  and  9 
though  arranged  in  reverse  order.  By  this  ar- 
rangement the  first  half  of  the  five-digit  num- 
ber act  as  a  check  on  the  second  half.  Other 
sources  supplied  letters  J,  Q,  Y,  and  Z  leaving 
15  to  come  from  revised  Morse. 


iiesides  the  regular  26  letters  of  the  alpha- 
bet, International  Morse  contains  32  other  char- 
acters. An  accented  "e"  and  the  apostrophe 
satisfy  the  French  language,  the  a5  6  and  ii  the 
German,  and  the  n  the  Spanish.  The  period 
consisted  of  six  dots  sent  in  three  groups  of 
two-  This  stood  until  September  1,  1939.  At 
the  Cairo  International  Radio  Convention  in 
1938,  the  delegates  agreed  to  change  the  pe- 
riod to  the  symbol  used  for  the  comma.  This 
satisfied  telegraph  companies  whose  printers 
produced  it  as  three  "i"s.  The  symbol  for  the 
exclamation  mark  then  became  the  comma, 
(Telegraph  operators  never  used  the  exclama- 
tion mark  except  to  abuse  each  other  within 
the  law-  A  half  dozen  !!!!!!  expressed  ironical 
admiration  of  another  operator's  stupidity). 
See  Fig.  4. 

England  switched  to  the  Continental  code 
when  cables  laid  in  1854  and  1855  connected 
the  British  Isles  to  Holland,  Germany  and 
other  European  countries.  Like  the  Americans 
and  Canadians,  English  operators  didn't  want 
to  change;  however,  they  soon  succumbed  to 
pressure.  Each  operator  received  a  copy  of  the 
new  alphabet  with  two  months  grace  to  learn 
it.  When  the  day  for  the  change  arrived,  the 
company  found  many  not  ready.  Granting  of 
another  month  produced  the  same  result.  Not 
until  the  company  gently  promised  a  reduction 
in  pay  for  those  not  ready  by  the  end  of  a 
third  period  did  the  new  code  go  into  opera- 
tion. 

Adventure  trailed  Morse's  telegraph  as  it 
moved  eastward  from  the  business  countries  of 
Europe.  At  army  outposts  in  India,  dangerous 
excitement  awaited  British  operators  and  some- 
times a  saber  in  the  back.  The  British  call  the 
code  "Morse/'  Others  think  of  it  still  as  "Con- 
tinental." But  the  gain  in  international  scope 
as  the  Morse  telegraph  spread,  caused  the 
"Continental"  moniker  to  diminish  in  favor  of 
'International  Morse/* 
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A  New  Book  Published  by  73 

This  book,  the  first  on  parametric  amplifiers  for  the 
ham,  is  written  for  the  average  amateur  and  explains  In 
simple  language  how  they  work,  how  to  build  your  own 
for  the  various  UHF  bands,  and  how  to  tune  them  up. 
Parametric*  have  helped  UHF  move  into  the  space  age, 
but  don't  forget  that  the  first  working  parametric  am- 
plifier was   built   by   W1FZJ   and   worked    on   six    meters. 

Order  this  book  direct,  $2*00  postpaid,  or  from  your  local 
parts  distributor* 


73  Magazine         Peterborough,  N«  H. 


AM 


® 

THE  (miS>i:l*EZi^  NEWS 


from  "The  home  of  the  originals"  Number  2  of  a  series 


Showtime  ...U.S.A. 


The  amateur  radio  convention  season  is  just  about  here-  This  is  really  a 
special  time  for  manufacturers  of  amateur  products  and  for  hams,  too.  Often 
you  may  wonder  why  there  are  so  many  conventions  and  why  manufac- 
turers become  a  part  of  this  mass  migration  from  one  major  city  to  another. 
Be  assured,  it's  not  just  for  fun.  The  manufacturer  is  simply  trying  to  show 
amateurs  all  the  new  products  to  aid  or  enhance  amateur  operations* 

Originally,  conventions  were  just  social  events  with  a  lot  of  friendly 
greetings,  beer  and  hot  dogs.  Today,  to  add  to  the  showing  of  new  products, 
live-wire  panel  discussions  are  programmed  along  with  gala  entertainment, 
The  latter  often  includes  awarding  of  valuable  prizes  to  lucky  convention- 
goers.  The  prime  purpose  is  to  get  you,  the  amateur  enthusiast  to  attend 
the  convention. 

Amateur  radio  conventions  today  are  full-fledged  industry  shows.  The 
promoters  depend  on  manufacturing  firms  to  help  pay  the  way  and  they 
must  have  high  attendance  to  attract  the  manufacturers.  Hence,  each  show 
must  have  enough  interesting  exhibits,  seminars  and  entertainment  to 
attract  you,  the  amateur,  for  ultimate  success. 

So,  attend  your  local  conventions  .  ,  .  see  all  the  new  developments  ,  .  . 
enjoy  furthering  your  amateur  knowledge  with  people  who  speak  your  lingo. 

Be  sure  to  stop  and  say  "hello"  to  the  Hustler  people.  We're  exhibiting 
in  most  of  the  big  conventions.  You  won't  have  a  hard  time  finding  us  either 
.  .  ,  we  all  wear  bright  red  blazers. 

SEE  YOU   AT  THE  SHOW 


J.  L  Taylor  -  W8EEC 
Manager,  Electronic  Sales 


NEW-TRONICS   CORP.  / 3455  Vega  Ave.,  Cleveland,  Ohio  44113 w*-* 
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for  the  first  time . . . 
Hustler  quality  and  reliability  in  a 

FIXED  STATION  TRAP  VERTICAL 

-  BT V- . .  Only  $ 


Here's  why  the  Hustler  4-BTV 


is  the  best  trap  vertical  for  the  money. 

You'll   get  superb   operation  ...  40   through    10   meters. 
(Also  75  meters  with  a  Super  Hustler  RM-75-S  on  top.) 

4-BTV  performs  as  a  true  vertical . . .  not  as  a  bent  dipole. 

Optimum-G  traps  are  individually  and  precisely  tuned. 

4-BTV  handles  full  legal  power  on  SSB. 

The  lowest  SWR  (1.5  to  1  or  better)  and  best  bandwidths 

are  possible  with  the  4-BTV  (  t  .  and   it  outperforms  all 
other  verticals. 

Vertical  radiating  sections  between  traps  are  tunable  for 
peak  performance. 

Sturdy  heavy-walled  aluminum  construction  with  stainless 
steel  clamps  and  cycolac  base  resists  all  weather. 

Guying  is  not  needed  ,  .  .  only  the  smallest  space  is  required 
to  install  on  the  ground,  roof  top  or  chimney  clamp. 

BE  A  HUSTLER  ...USE  A  HUSTLER 


See  the  new  Hustler  4-BTV  at  your  dealer  today. 
Ask  about  the  complete  Hustler  line. 
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Jfm  Kyle  K5JKX 
1236  NE  44th  Street 
Oklahoma  City,  Oklahomc 


Understanding  AVC 


On  most  every  communications  receiver 
worthy  of  the  nam*  ou'H  find  a  small  knob 
labelled  "AVC-MVC"  or  something  of  the  sort. 
On  the  newer  ones,  the  label  is  more  likely  to 
read  "AVC:  Fast-Slow-Off," 

Experienced  operators  use  this  control  more 
or  less  by  instinct  The  newer  hams  more  often 
tend  to  leave  it  set  in  one  position  permanent k 
and  ignore  it.  But  chances  are  very  few  of  us, 
experienced  or  not,  really  understand  what's 
behind  that  knob— am]  why, 

^  Contrary  to  widespread  belief,   the  AVC** 
circuitry  in  a  receiver  isn't  necessarily  just  a 
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Fig.  1.  AVC  as  a  servomechanism. 


"lazy  man's  gadget."  While  the  original  intent 
was  to  eliminate  need  for  adjusting  the  n 
eeiver's  gain  controls  when  tuning  horn  a  weak 
to  a  strong  signal,  modern  AVC  does  much 
more  than  that. 

For  instance,  in  a  SSB  round-table  a  prop- 
erly performing  AVC  system  will  make  the  fel- 
low a  continent  away  who's  running  a  barefoot 
lOU  sound  almost  exactly  the  same  strength  as 
the  guy  across  town  who's  pouring  the  coal  to 
a  kilowatt.  Neither  will  blast  your  eardrums, 
and  more  important,  neither  will  overload  the 
receiver  to  cause  distortion  products. 

In  CW  net  operation,  a  good  AVC  circuit 
will  allow  you  to  run  full  break-in,  monitoring 
your  own  outgoing  KW  if  you  like  while  drag- 
ging in  the  20-watt  station  in  Podunk  betv  n 
your  dits. 

Don't  misunderstand  us.  Not  every  AVC  sys- 
tem will  meet  these  standards.  All' too  many, 
even  in  completely  factory-built  (and  never 
modified)  gear,  fold  up  at  one  end  or  the  other 
of  the  signal-strength  range.  But  performance 
of  this  nature  is  not  impossible  to  achieve,  nor 
is  it  even  particularly  difficult  once  you  under- 
stand just  what  the  AVC  circuitry  does  and 
how  it  works. 

Feedback  and  servomechanisms 

Let's  look  at  the  "bow  it  works"  first,  before 
we  get  into  the  more  complex  matter  of  "what 
it  does." 

And  to  see  how  it  works,  we  forget  all  about 
AVC  and  receivers  and  such  for  a  spell  and  go 

•   Or  AGC,  automatic  gain  control,  perhaps  a  better 
name. 
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back  to  some  basic  (although  not  too  widely 
published)   theory.  This  concerns  "feedback.** 

Now  in  the  ham  vocabulary  "feedback"  is 
usually  considered  as  something  not  too  de- 
sirable, as  when  rf  gets  into  the  audio  lines 
and  a  wild  whistle  goes  out  over  the  air.  How- 
ever, none  of  us  could  do  a  thing  without  it. 
Here's  why: 

Feedback,  broadly  defined,  consists  of  taking 
a  part  of  the  output  of  a  system  and  feeding 
it  back  to  the  input.  (The  name  is  almost  ob- 
vious from  its  inclusion  in  the  definition, )  This 
part  of  the  output  can  be  fed  back  in  such  a 
way  as  to  add  to  the  input,  or  to  subtract  from 
it.  If  it  adds,  the  feedback  is  called  "positive," 
while  if  it  subtracts,  the  feedback  is  called 
negative* 

Positive  feedback  is  what  causes  the  howls, 
unwanted  oscillations,  etc.,  which  have  made 
"feedback"  a  not-good  term  to  so  many  of  us. 
A  very  small  input  signal  can  be  applied  to 
an  amplifier,  and  a  similar  but  bigger  signal 
comes  out.  If  we  now  put  some  of  this  bigger 
signal  into  the  input,  adding  to  the  original, 
we  have  an  even  larger  original  signal,  and  the 
output  is  still  larger.  The  process  keeps  repeat- 
ing until  we  have  the  maximum  possible  out- 
put signal,  and  the  input  signal  no  longer  has 
any  control.  Even  if  the  input  signal  is  then  re- 
moved, the  amplifier  will  supply  its  own  input 
from  the  fed-back  portion  of  the  output,  and 
all  you  have  is  an  oscillator. 

If,  however,  the  part  of  the  output  fed  back 
is  arranged  to  subtract  from  the  input  signal, 
then  the  original  small  signal  is  reduced  still 
more,  and  all  that  the  amplifier  gets  as  input 
is  the  difference  between  input  and  feedback. 
While  this  may  appear  to  be  only  a  senseless 
waste  of  gain,  consider  what  happens  if  we 
have  some  distortion  in  the  amplifier. 

In  this  case,  the  input  may  be  pure  but  the 
output  is  distorted.  The  difference  between  in- 
put and  output  will  contain  all  the  distortion 
of  the  output,  but  in  such  a  polarity  that  it  will 
tend  to  cancel  out  the  distortion  introduced  by 
the  amplifier  on  its  second  trip  through.  The 
result  is  a  significant  reduction  in  distortion, 
due  to  the  feedback. 

All  of  which  is  basic  to  the  idea  of  feed- 
back, but  doesn't  tell  much  about  how  it  helps 
us  do  things.Let's  forget  electronics  for  a  mo- 
ment and  consider  the  application  of  feedback 
to  a  physical  problem. 

Assume  that  a  pencil  is  lying  on  the  table 
and  you  want  to  pick  it  up.  You  start  your 
hand  moving  in  the  direction  of  the  pencil. 
As  your  eye  registers  the  distance  from  hand 
to  pencil,  it  feeds  back  to  the  brain  to  inform 
the  arm  muscles  that  the  distance  is  becoming 
less  and  less,  and  when  the  distance  is  zero 
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Fig.  2.  Simplest  AVC, 

(hand  on  pencil)  the  feedback  tells  your*  ami 
to  stop  moving. 

To  test  it,  try  to  pick  up  the  pencil  blind- 
folded. Chances  are  very  great  you'll  knock  it 
to  the  floor  the  first  100  times. 

Of  course,  all  this  feedback  takes  place  on 
an  unconscious  level,  and  we  never  really 
realize  its  going  on.  However  that  doesn't 
change  the  fact  that  feedback  is  necessary  to 
human  activity. 

The  basic  negative-feedback  principle  can 
be  applied  in  many  ways,  as  has  just  been 
demonstrated.  One  way  of  applying  it— which 
was  actually  the  way  your  brain  applied  it  to 
the  hand-and-pencil  problem— is  to  use  the 
feedback  to  develop  an  "error"  signal*  and  the 
"amplifier"  of  the  system  to  adjust  conditions 
so  that  the  error  signal  has  the  smallest  possi- 
ble value. 

Naturally,  the  error  signal  can  never  be  re- 
duced to  zero,  Should  this  happen,  then  the 
feedback  would  also  be  zero  and  the  system 
would  cease  to  function.  However,  the  error 
signal  can  be  made  to  get  about  as  close  to 
zero  as  you  like— say  about  1/1,000,000  volt  in 
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Fig.  3.  Control  curves  for  6SK7  and  6BA6;  typical 
for  all  remote-cutoff  pentodes. 
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an  electrical-feedback  system.  But  we're  a  bit 
ahead  of  ourselves. 

This  error-signal  approach  to  feedback  is 
usually  known  as  a  "servomeehanism"  and  is 
m  itself  an  entire  branch  of  applied  science. 
Within  that  science,  three  different  classes  of 
servo-mechanisms  are  recognized.  Type  O  is 
defined  as  that  (lass  of  servomechaiiisms  de- 
signed to  hold  the  output  of  a  system  constant 
with  varying  input;  Type  I  is  that  class  which 
varies  the  output  as  a  control  signal  varies 
(such  as  aircraft  servos  which  develop  tons  of 
pressure  from  the  mere  touch  of  the  pilot's 
hand  on  a  control);  and  Type  II  is  a  class 
which  holds  the  rate  of  change  of  output  con- 
constant  with  varying  input. 

Of  these,  we're  only  interested  in  Type  O, 
since  it's  identical  to  the  definition  of  a  basic 
simple  AVC  system.  The  basic  simple  AVC  is 
designed  to  hold  the  output  volume  constant 
with  changes  in  RF  signal  input. 

Simple  AVC  systems 

Fig.  1  shows  some  block  diagrams  illustrat- 
ing these  points.  As  signal  input  to  the  receiver 
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Fig,  4.  Application  of  partial  AVC, 


increases,  the  "error  signal"  developed  by  the 
AVC  circuit  also  increases*  This  "error  signal" 
is  then  applied  to  the  receiver  in  such  a  man- 
ner as  to  reduce  its  gain,  and  with  the  gam  re- 
duced the  output  signal  tends  to  be  reduced 
also,  thus  ol ['setting  the  increase  in  input  sig- 
nal* 

Since  increasing  "error  signal"  reduces  re- 
ceiver output,  while  increasing  input  signal  in- 
creases output  (in  the  absence  of  AVC)  it*s 
easy  to  see  that  the  feedback  is  negative.  And 
since  the  net  effect  of  all  this  is  to  attempt  to 
hold  the  output  constant  with  varying  input, 
it's  also  easy  to  see  that  this  is  a  Type  O  servo- 
mechanism. 

Note,  though,  that  we  can't  use  the  audio 
output  of  the  receiver  "as  is"  for  an  error  sig- 
nal, for  this  would  tend  to  wipe  all  the  modu- 
lation off  the  input  signal.  We  must  process 
the  error  signal  so  that  it  reacts  only  to 
changes  in  input  over  a  period  of  time  which 
is  long  compared  to  individual  audio!  ivqueney 
cycles. 

Fig,  2  shows  one  way  of  doing  this,  which 
was  the  original  AVC  circuit,  The  earner  is 
rectified  at  the  output  of  the  if  amplifier  to  ob- 
tain a  negative  dc  voltage,  which  is  then  fil- 
tered and  fed  back  to  the  grids  of  the  if  stages 
to  reduce  their  gain.  This  is  convenient,  since 
the  same  diode  which  rectifies  the  carrier  for 
AVC  can  also  detect  the  signal  for  audio,  but 
it  falls  far  short  of  perfection. 

To  find  out  why,  we  must  examine  in  more 
detail  the  purposes  of  AVC  circuitry. 

Purposes  of  AVC 

First,  of  course,  is  the  obvious  one  of  letting 
the  operator's  volume-control  hand  rest  as 
much  as  possible. 

Of  equal  importance,  though,  is  the  avoid- 
ance of  overload  in  all  stages  of  the  receiver. 
Surprisingly,  it's  not  always  the  final  stage 
which  overloads  first.  Many  modern  receivers 
suffer  from  mixer  overload  long  before  the  if 
chain  is  in  any  danger  of  getting  too  much 
signal 

Speed  of  reaction  is  another  purpose  for 
AVC  as  opposed  to  manual  con  trot  No  oper- 
ator living  can  twist  a  knob  fast  enough  and 
accurately  enough  to  have  full  receiver  gain  in 
the  spaces  between  dits  at  40  wpm,  while  re- 
ducing gain  sufficiently  to  keep  from  overload- 
ing with  the  local  transmitter's  signal  when 
the  dits  and  dabs  are  going  out.  For  electronic 
circuitry,  capable  of  operating  in  billion ths  of 
a  second,  it's  a  lead-pipe  cinch. 

Now  for  any  AVC"  system  to  approach  per- 
fection it  must  score  high  on  all  three  counts. 
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Thai  is,  it  must  hold  output-level  variations  to 
a  minimum  through  a  wide  range  of  input  sig- 
nal levels,  it  must  prevent  all  stages  of  the  re- 
ceiver from  being  overloaded,  and  it  must  be 
capable  of  reducing  and  restoring  gain  as  rap- 
idly as  the  operator  desires. 

In  addition  to  this,  though,  there  are  a  few 
more  points  a  top-notch  AVC  system  must 
meet  as  well.  It  should  not  impair  the  receiv- 
er's sensitivity  to  weak  signals,  which  means 
that  the  AVC  should  not  work  on  very  weak 
signals,  but  instead  should  turn  itself  on  when 
the  input  signal  passes  a  certain  level.  While 
reacting  rapidly,  it  must  not  react  so  rapidly 
that  it  wipes  the  modulation  oft  an  incoming 
signal  And  finally,  it  must  not  create  distortion 
on  its  own,  by  Massing  amplifier  tubes  into 
non-linear  portions  of  their  operating  curves. 

Satisfying  all  of  these  requirements,  of 
course,  takes  quite  a  bit  of  design,  and  frankly 
we're  not  going  to  try  to  put  it  all  down  here. 
The  idea  at  this  point  is  to  make  it  under- 
standable, not  incomprehensible! 

AVC  for  constant  output 

So  let's  start  with  the  requirements  one  at 
a  time,  in  order.  Let's  see  how  we  can  keep 
the  output  variations  to  a  minimum. 

Assume  that  our  input  signal  is  expected  to 
vary  from  1  microvolt  to  I  volt.  That's  a  mil- 
lion-to-one range,  which  when  we  put  it  into 
db  of  voltage  variation  comes  out  to  be  120 
db. 

If  we  set  out  to  hold  the  output  completely 
constant,  this  means  that  we  must  vary  the 
gain  through  the  receiver  by  120  db  also.  For 
instance,  with  120  db  of  gain  and  a  1-micro- 
volt  input  signal  assume  we  get  a  1-volt  output 
to  the  final  audio  amplifier.  With  a  1-volt  sig- 
nal, and  the  receiver  gain  reduced  to  0  db  by 
a  1 20-db-eontroIling  AVC,  we  still  have  a  1- 
volt  signal  driving  the  audio  output.  The  audio 
vol  nine  would  be  the  same. 

However,  the  gain  of  a  single-stage  if  am- 
plifier is  rarely  in  excess  of  some  46  db?  which 
means  we  would  have  to  have  3  stages  of  if 
merelv  to  be  able  to  varv  the  gain  at  least  120 
db. 

And  for  completely  constant  output,  the  er- 
ror signal  would  have  to  reduce  to  zero  at 
both  ends  of  the  line— which  won't  do.  So  let's 
see  what  happens  if  we  allow  6  db  of  output 
variation. 

The  control  range  required  now  is  120  (in- 
put signal)  minus  6  db  (output  variation  al- 
lowed) which  equals  114  db.  We  stUl  need 
those  3  if  stages. 

So  with  114  db  of  control  required,  and  3 

MAY   1966 


S.W.R.  BRIDGE  and 

FIELD  STRENGTH  METER 


Allow  5C£  for 
packing  and 
shipping, 
California  resi- 
dents include 
4%  sales  tax. 


h 


<** 


THE  BEST 
VALUE  WE 

EVER 
OFFERED! 


n 


An  excellent  combination  unit  for  either  home 
station  or  mobile  use  .  *  .  as  an  accurate  Standing 
Wave  Bridge  and  a  sensitive  Field  Strength 
Meter.  52  ohm  impedance.  Will  take  a  full  kilo* 
watt  and  can  remain  in  the  line  all  of  the  time* 

Grey  metal  case,  5WH  x  VA"Wt  x  2T/4"  D, 
wifh  standard  fittings,  1%"  Bright-vue  meter, 
and  detachable,  telescoping  antenna  which  ex- 
tends to  10%". With  instructions  and  schematic. 


QUEMENT 
ELECTRONICS 

1000  SOUTH  BASCOM         SAN  JOSE,  CALIFORNIA 

"Northern  California'*  Most  Complete   Ham  Store" 

SINCE  1933 


■■ 


CARRIER 
RECT 


TO    CONTROLLED 


STAGES 


AVC 
FILTER 


Fig.  5.  Audio/carrier  AVC  hookup, 

stages  to  get  it  in,  we  find  that  we  must  vary 
the  gain  of  each  stage  by  114/3  or  38  db. 
Let's  assume  that  the  gain  with  no  control 
voltage  applied  is  42  db;  this  gives  us  a  total 
if  gain  of  126  db  or  approximately  2  million 
times. 

Tliis  means  our  1 -microvolt  input  signal  will 
come  out  as  approximately  2  volts. 

If  we  increase  our  input  signal  to  1L22 
microvolts  (21  db  greater)  and  leave  the  gain 
unchanged  it  would  give  us  an  11^-volt  output 
signal  to  the  detector.  However,  we  don't  want 
the  signal  at  the  detector  to  exceed  4  volts  (6 
db  greater  than  the  no- AVC  condition)  which 
means  the  gain  must  be  reduced  somewhat.  If 
it  is  reduced  to  35  db  per  stage,  a  reduction  of 
7  db,  we  will  get  an  output  of  2Ji  volts. 

Now  let's  hit  the  amplifier  with  a  full  volt 
input.  To  have  4  volts  output,  the  total  gain 
must  be  reduced  to  12  db,  which  is  4  db  per 
stage. 

At  this  point,  let's  look  at  some  figures  de- 
veloped along  the  way,  With  2  volts  at  the 
detector,  our  control  voltage  was  zero.  With 
2JJ  volts  out,  we  liad  a  control  voltage  reduc- 
ing gain  by  7  db  per  stage.  And  with  4  volts 
out,  the  control  voltage  reduced  gain  by  38 
db  per  stage.  Thus  in  the  first  Ji  volt  of  control, 
we  were  reducing  gain  by  28  db  per  volt, 
while  at  the  other  end  of  the  control  range  we 
were  reducing  gain  only  19  db  per  volt. 

And  tubes  (or  transistors  either)  just  don't 
like  it  that  way.  They  tend  to  change  gain  at 
a  relatively  constant  rate.  The  6SK7,  which 
used  to  be  standard  for  JF-ampIifier  service, 
had  an  average  gain-change  rate  of  about  IS 
db  per  volt.  At  —3  volts,  it  had  maximum 
gain,  while  to  reduce  this  gain  by  41  db  re- 
quired 29JS  more  volts  of  bias. 

Since  our  original  specifications  allowed  us 
only  a  2- volt  range  from  no  control  to  full  con- 
trol, and  practical  tubes  work  with  a  30-volt 
(approximately)  range,  something  was  obvi- 
ously wrong  with  our  original  specification* 
The  trouble  was  that  we  wanted  performance 
too  close  to  perfection. 


In  practice,  we  can  expect  the  working 
range  of  an  AVC  system  to  be  about  1/2  to 
1/3,  per  controlled  stage.  That  is,  with  a 
single  controlled  stage  the  variation  in  ouptut 
will  range  from  1/2  to  1/3  of  the  input  vari- 
ation (60  db  input  change  results  in  approxi- 
mately 20  db  change  of  output;  20  db  input 
change  results  in  about  10  db  output  change). 

If  we  have  two  amplifier  stages  on  control, 
the  output  variation  will  be  cut  in  half.  With 
60  db  input  change,  the  output  level  will 
change  only  about  10  db. 

With  three  stages  controlled,  the  variation 
drops  to  1/3,  60  db  variation  of  input  gives 
only  about  7  db  output  change.  By  increasing 
the  number  of  stages  under  control,  we  can 
keep  reducing  the  output  variation,  but  a  prac- 
tical limit  is  reached  eventually.  Nobody  wants 
to  put  100  amplifier  stages  into  a  receiver 
simply  to  get  output  constant  within  2  db  for 
a  60-db  variation  in  input! 

And  it  probably  wouldn't  work  right  any- 
way. 

In  case  you're  interested,  Fig,  3  includes  the 
single-stage  control  graph  for  the  6SK7  and 
also  for  the  6BA6,  more  representative  of  the 
newer  tube  types  now  in  use* 

AVC  for  overload  protection 

Which  fairly  well  disposes  of  point  1.  How 
about  point  2— over-load  protection? 

As  mentioned  a  bit  back,  to  get  wide  con- 
trol range  the  control  voltage  must  be  made 
fairly  large,  and  not  all  tubes  can  take  it.  This 
isn't  of  importance  particularly  with  a  factory- 
built  receiver  because  we  assume  the  manu- 
facturer's engineers  took  this  into  considera- 
tion, but  it  does  stand  to  warn  us  not  to  sub- 
stitute IF  tubes  unless  we  know  exactly  what 
we're  doing. 

In  particular,  a  sharp-cutoff  tube  should 
never  be  used  to  replace  a  remote-cutolf  type. 
The  S-meter  may  read  higher  on  noise,  and 
it  may  even  read  a  bit  higher  on  some  signals, 
but  the  chances  are  rather  great  that  the  sub- 
stitution will  play  havoc  with  the  AVC  action 
of  the  set.  You  may  find  that  the  S-meter  just 
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sits  there  hovering  around  9,  with  almost  no 
change  between  a  weak  signal  or  a  strong  one. 
You  may  not  even  hear  the  weak  signals. 
What  happens  is  that  the  sharp-cutoff  tube 
amplifies  set  noise  up  to  the  point  where  the 
AVC  takes  hold,  then  cuts  off  at  that  amount 
of  AVC  voltage,  so  that  stronger  signals  don't 
get  by  and  weaker  ones  are  highly  distorted. 

Even  substituting  another  remote-cutoff  tube 
should  be  done  only  with  care,  because  the 
transfer  characteristics  (linearity  to  you  side- 
banders)  of  the  different  types  at  similar  bias 
voltages  is  quite  likely  to  differ.  That  6SK7 
may  be  there  for  a  reason;  possibly  no  other 
tube  can  handle  the  particular  level  of  input 
signal  at  high  values  of  AVC  voltage. 

Normal  design  procedure  to  prevent  over- 
It  ^ad  is  to  first  select  tube  types  which  can 
handle  large  values  of  voltage  while  having 
high  grid  bias  applied;  for  instance,  a  typical 
communications  receiver  may  be  called  upon 
to  furnish  a  66-volt  swing  at  the  output  of  the 
final  if  stage,  wrile  the  stage  is  biassed  to  some 
20  volts  negative.  This  is  a  rough  requirement. 
It  it  can't  be  met,  about  the  only  thing  to  do 
is  to  leave  the  final  stage  off  the  control  line, 
which  then  restricts  the  range  of  control  you 
have  available.  Already  we're  compromising. 

Next  is  to  estimate  the  control  voltage  pro- 
duced by  various  input  signal  levels,  and 
check  to  see  that  each  stage  can  handle  it's 
voltage  requirement  at  that  level  of  control 
voltage.  If  things  are  arranged  so  that  the  first 
controlled  stage  overloads  before  any  of  the 
others,  you'll  satisfy  the  overload-protection 
requirement— but  this  is  seldom  practical  to  do. 

Incidentally,  while  AVC  is  usually  omitted 
from  rf  stages  to  keep  from  hurting  the  signal- 
to-noise  ratio,  it's  about  the  only  way  to  pre- 
vent mixer  overload.  A  point  usually  over- 
looked is  that  the  AVC,  if  properly  designed, 
won't  affect  the  rf  stage  gain  until  the  signal 
is  already  strong  enough  that  there's  no  worry 
about  S/N  ratio! 

In  applying  the  control  voltage  to  the  com- 
plete amplifier  chain,  it's  frequently  helpful  to 
use  only  part  of  the  control  voltage  on  some 
stages.  For  instance,  the  rf  stage  may  get  only 
1/3  of  the  control  voltage.  If  control  voltage 
ranges  from  0  to  30  volts,  that  on  the  rf  stage 
may  range  only  from  0  to  10  volts.  This  fre- 
quently gives  protection  for  the  mixer,  while 
helping  make  sure  S/N  ratio  isn't  reduced 
until  a  signal  is  particularly  strong. 

Fig.  4  illustrates  one  way  to  get  partial  con- 
trol, and  shows  also  application  of  similar 
partial  control  to  the  last  if  stage  to  protect  it 
against  overload.  This  can  be  carried  on  to  the 
point  of  applying  full  control  to  only  the  first 
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Fig,  7.  Sinking  diode  AVC  circuit. 

if  stage,  a  little  less  to  the  second,  etc.  How- 
ever, doing  it  this  way  will  reduce  the  control 
range  below  that  indicated  by  Fig.  3,  so  the 
compromise  should  be  made  on  the  basis  of 
what  you  want  more. 

Reaction  time 

And  now  we're  down  to  point  3,  reaction 
time.  This  is  more  frequently  referred  to  as 
"time  constant".  Like  control  range,  it  involves 
many  factors. 

On  one  hand,  we  never  want  reaction  so 
fast  as  to  wipe  any  audio  off  an  incoming 
signal.  At  the  other  extreme,  we  don't  want 
reaction  so  slow  that  the  receiver  takes  hours 
to  adjust  itself.  Our  desired  reaction  time  is 
somewhere  in  between. 

To  find  out  what  its  practical  limits  are,  let's 
look  first  at  the  area  of  wiping-out-audio.  If 
we  want  to  preserve  all  audio  frequencies 
above  100  cps,  the  fastest  our  system  can  be 
allowed  to  react  is  1/100  second  (1/f),  or  10 
milliseconds.  If  we  don't  care  about  anything 
below  300  cps,  we  can  reduce  reaction  time  to 
3.3  milliseconds.  For  "broadcast  quality"  re- 
sponse to  30  cps,  however,  reaction  time  mini- 
mum is  33  milliseconds. 

What  this  means  is  that  if  our  AVC  system 
can  reach  the  desired  control  voltage  in  33 
milliseconds  when  signal  increases,  or  drop 
back  in  the  same  time  if  signal  drops,  it  will 
just  cancel  out  a  30-cps  tone  on  the  incoming 
signal.  For  actual  broadcast-receiver  use,  a 
time  constant  of  Ji  to  %  second  is  more  com- 
monly used. 

But  we're  not  so  much  interested  in  BC  as 
in  communication.  Let's  see  how  fast  the  re- 
action time  must  be  for  CW.  If  we  intend  to 
operate  at  speeds  up  to  50  wpm,  this  means 
the  spaces  between  dits  will  be  only  about  40 
milliseconds  wide.  If  we  intend  for  the  re- 
ceiver to  have  usable  response  during  this 
time,  the  AVC  system  must  react  in  less  than 
1/10  of  tills  time,  which  gives  us  a  reaction 
time  of  4  milliseconds  for  high-speed  CW. 

Since  this  will  also  suffice  for  300-cps  re- 
sponse to  audio,  it  might  appear  that  a  4-ms 
reaction  time  for  both  initial  response  to  in- 
creased signal  and  for  drop-off  with  reduced 
signal  would  be  good. 
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But  how  about  SSB?  In  this  mode,  we  want 
to  hold  average  gain  constant  throng! tout  a 
word  at  least— and  4-ms  reaction  wouldn't  do 
this.  To  fill  this  need,  circuits  known  as  "hang" 
AVC  circuits  have  l>een  devised,  which  charge 
rapidly  but  hold  the  control  voltage  in  place 
for  a  while  after  the  signal  drops  again. 

Which  brings  us  to  the  "Slow-Fast-OflT 
knob  on  the  modern  receiver,  Ideally,  the 
complete  system  for  today's  use  should  have 
a  uniformly  fast  (4-ms  or  so)  charge  time, 
with  a  choice  of  either  equally  rapid  release 
time  (fast)  or  a  much  slower  release,  on  the 
order  of  JS  to   I   second. 

In  practice,  many  receivers  consider  101) 
milliseconds  fast.  These  can  usual! v  be  im- 
proved  by  changing  resistors  or  capacitors  as 
necessary  to  reduce  the  charging  time  constant 
by  a  factor  of  25,  but  in  doing  so  care  must 
be  taken  that  nothing  else  is  changed.  For 
instance,  reducing  a  series  resistor  by  25  times 
might  drop  vol  es  throughout  the  system  so 
much  as  to  make  it  stop  working,  and  reducing 
the  filter  capacitor  by  25  times  will  usual  h 
shorten  the  "slow"  time  constant  as  much  as 
it  will  the  "fast** 

However,  if  the  "fast"  and  "slow"  positions 
use  two  different  capacitors,  the  "fast"  capaci- 
tor can  be  made  smaller  as  desired.  We'll  get 
into  this  a  bit  more  down  the  road  a  spelK 
with  schematics,  but  first  we  have  some  more 
points  in  design  to  dispose  of, 


Delayed  AVC 

Next  on  the  list  is  that  AVC  should  not 
reduce  sensitivity.  In  a  simple  AVC  system 
such  as  that  of  Fig-  2,  any  input  signal  at  all 

no  matter  how  weak)  would  result  in  some 
control  voltage,  which  would  in  turn  reduce 
receiver  gain.  This  is  not  good. 

To  overcome  it,  the  AVC  system  is  so  ar- 
ranged that  no  voltage  is  developed  until  the 
input  signal  exceeds  a  specified  value.  This  is 
called  "delayed  AVC*  but  contrary  to  the  im- 
plications there  is  no  time  delay.  The  delay  is 
a  matter  of  ooltag*  \  wide  variety  of  circuits 
has  been  developed  to  introduce  the  "offset" 
action;  we'll  look  at  some  a  hit  farther  on. 


Distention  from  AVC 

The  final  point  to  be  considered  in  designing 
the  perfect  AVC  system  is  that  the  AVC  should 
introduce  no  distortion  of  its  own. 

The    point   was   partially    considered    when 


examining  control  range,  but  there's  more  to  it 
still  When  the  AVC  runs  the  amplifiers  down 
near  cutoff,  a  phenomenon  known  as  "modula- 
tion rise"  takes  place  which  introduces  second- 
harmonic  audio  distortion  if  a  modulated  sig- 
nal is  being  received.  While  the  signal  is  still 
quite  audible,  it  sounds  quite  "mushy."  If  your 
receiver  sounds  perfect  on  weak  signals  but  all 
signals  above  S9  are  a  bit  distorted,  modtda- 
tion  rise  is  quite  p      ibly  present. 

When  voltage  delay  is  introduced  to  satisfy 
point  4,  then  a  type  of  distortion  known  as 
"differential  distortion"  may  come  along  with 
it.  Tliis  type  of  distortion  results  from  the  AVC 
coming  into  action  part  way  up  the  waveform 
on  a  weak  AM  signal,  but  in  practice  has  not 
been  found  to  be  appreciable  unless  modula- 
tion at  the  100-percent  level  is  being  received. 
If  100-percent  modulation  is  being  detected, 
similar  distortion  will  also  be  generated  in  the 
defector,  so  differentail  distortion  can  be  con- 
sidered merely  a  fine  point  of  AVC  engineering. 

Sources  of  AVC  voltage 

You  may  note  that  so  far,  except  lor  Fig.  2, 
we  haven't  mentioned  just  where  in  the  re- 
ceiver the  control  voltage  is  derived.  This  is 
because  the  control  can  be  developed  from 
either  of  two  sources,  and  when  all  factors  are 
taken  into  consideration  either  works  equally 
well  (or  equally  poorly  if  you  prefer  the  nega- 
tive connotation). 

Most  conventional,  of  course,  is  the  practice 
of  using  rectified  carrier  voltage  as  in  Fig,  2 
for  the  control  This  approach  lends  itself  well 
to  AM  use  but  is  a  bit  stickv  for  SSB  and  C\V 
since  the  incoming  "carrier"  is  intermittent  at 
best  and  may  not  necessarily  bear  any  relation 
to  the  actual  signal  strength.  For  example,  the 
sentence  'his  sis  is  5"  consists  entire!  v  of  dits 
and  spaces*  If  a  steady  carrier  would  be  com- 
ing in  at  10  microvolts,  the  average  voltage 
for  I  lie  duration  of  this  sentence  would  be 
less  than  5  microvolts,  and  the  AVC  would 
treat  it  as  a  5-microvolt  carrier.  On  the  other 
hand,  the  sentence  "Tom  to  0"  is  all  dahs  and 
spaces,  so  would  be  closer  to  7)4  microvolts 
average. 

To  overcome  these  problems,  many  designs 
have  taken  AVC  control  voltage  from  the 
audio,  after  detection  but  before  the  gain  con- 
trol. With  SSB  and  CW,  this  gives  equally 
good  results,  and  in  many  cases  proves  supe- 
rior, since  there's  no  worry  about  bfo  energy 
getting  into  the  AVC  line  and  hurting  re- 
ceiver sensitivity. 

However,  with  AM  it's  again  sticky.  If  all 
signals  were  modulated  90  percent  or  so,  an 
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SPECIALS  ! 


SERVICE  TESTED  EQUIPMENT 

All  cash  orders  prepaid  in  continental  USA! 


VHF   EQUIPMENT 


Was 

Now 

Ameco     TX-62 

$139.00 

$119.00 

CI  egg  99er 

119,00 

95.00 

Cfegg    22er 

219.00 

199.00 

Gonset    2M    Sidewinder 

349.00 

299.00 

Gonset   Comm    III    6M 

279.00 

199.00 

Heath  VHF  1  "Seneca7' 

175.00 

139,00 

Lafayette  HE-45B  w/vfo 

119,00 

89.00 

Poly-Comm   PC-6  6rntr 

269.00 

179,00 

RECEIVERS 

Was 

Now 

Collins    75 A4    (late   serial) 

$419.00 

$399.00 

Collins   R388 

525.00 

479.00 

Drake  2-A 

179.00 

159.00 

Drake   2-AQ 

25.00 

22.00 

Drake    2-B 

229.00 

199.00 

Elmac    PMR-6A 

59.00 

39.00 

Gonset   "Super  6"   convert 

29.00 

15,00 

Hallfcrafters    SX101    III 

229.00 

179,00 

Hailicrafters    SXI10 

149.00 

125,00 

Haflicrafters  SX111 

179.00 

149.00 

Hammarlund    HQ100C/ 

w    lOOkc  caJ 

159.00 

129,00 

Hammarlund   HQ110C 

169.00 

139.00 

Hammarlund  HQ145 
Hammarlund    HQ170C 

199.00 

175.00 

259.00 

209.00 

Hammarlund    HQ180 

329.00 

279.00 

Heath    HR  20 

165.00 

119.00 

Morrow     Falcon  Rec" 

75.00 

49.00 

Morrow    5BR-1    Convert 

39.00 

24,00 

National    NC98 

79.00 

59.00 

National    NC109 

129,00 

109.00 

National    HRO-50T 

219.00 

169.00 

National    NC125 

99*00 

79,00 

National   NC173 

129.00 

99,00 

National    NC183D 

169.00 

139,00 

National    NC270 

175.00 

139.00 

National    NC300 

189.00 

139.00 

National    NC303 

249.00 

219,00 

RME    4350A 

119.00 

89,00 

MISSION  HAM 


3316  Main  Street 

Riverside  3,  California  92501 

Phone  683-0523  (area  code  714) 


TRANSMITTERS 


Ameco   (new)  TX-86  (all    band) 

Ameco    (new)    TX-36K    (kit) 

B   &  W  5100  (all   band) 

Collins  30L-I   (all  band  lin) 

Collins  32V-2 

Collins   32V-3 

El  mac  AF-68 

Gonset    GSB-100 

Globe  'Scout  Deluxe" 

Hammarlund   HXL-I  (l  KW  lin) 

Hammarlund    HX-50 

Johnson    (factory  wired) 
"Valiant" 

Johnson  "Ranger"   1 


Was 

Now 

$  149.95 

$  79.00 

89.95 

49.00 

139.00 

119.00 

389.00 

359.00 

159.00 

125.00 

219,00 

150.00 

119.00 

95.00 

229,00 

179.00 

79.00 

49.00 

329.00 

269.00 

299,00 

249.00 

193.00 

159.00 

119.00 

89.00 

TRANSCEIVERS 


Collins    (10-15*20)    KWIVM 

Collins    KWM-1    AC   Supp 

Collins  KWM-1 

DC    Supp    W-rack 

National   NCX  3   (20-40  75) 

Gonset  G-76   (all   band) 

Swan  SW-140  (40Mtr 

Swan  SW^175  (75  mtr) 


Was 

Now 

$375.00 

$325.00 

75.00 

65.00 

119.00 

95.00 

269.00 

249.00 

169.00 

129.00 

159.00 

139.00 

169.00 

139,00 

ORDER 
TO0AY 


i  MISSION   HAM  SUPPLIES 

[3316  Mate  Street,  Riverside,  Calif.  92501  I 

I   Attn:    Bill    Hullquist,    K6L0S,    Please    Ship    me    the    following:   [ 
I  $  enclosed.    (Cash   orders  shipped   FREE   in  continental 


1  0,    S.    (48    states) 

I  Z    QUOTE    trade    allowance    and    terms. 
I         Please    send    latest    HAM    flyer. 
I         Put    me  on   your   mailing   list. 


I 

1   NAME 

I 
I 

■  Address 
I 

■  City  .  . 
J 


■   ■ 


(please  print) 


Call 


*   *   i   *    ■   * 


»     m     m    *     m    —    4      ..*■.■  O  I  3  I  B  ^      -      r      .      , 

(Calif,   orders  add  4%   tax) 


Zip 


I 
I 
I 

I 
I 
I 

1 

J 
I 
I 
I 

I 

j 
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Right,  Fig.  8.  Hang  diode  hookup.  Left,  Fig,  9. 
Switching  release  time  with  the  hong  diode. 

audio-AVC  system  for  AM  could  be  made 
reliable,  bat  the  audio  recovered  from  a  100- 
microvolt  carrier  with  only  10  percent  modu- 
lation and  from  a  10-microvo!t  carrier  modu- 
lated 100  percent  are  about  the  same*  The 
system  taut  tell  which  is  which.  If  amplifier 
gain  is  set  to  be  right  for  10  microvolts,  then 
the  100  microvolts  will  overload  it*  And  if  it's 
set  for  100  microvolts,  the  gain  may  be  too 
little  for  the  10  to  get  through. 

One  of  the  most  satisfactory  answers  is  to 
provide  two  sources  of  control  voltage,  one 
taken  from  the  carrier  for  AM  and  the  other 
from  the  audio  for  other  modes,  and  to  choose 
between  them  with  the  receiver's  function 
switch*  How  this  is  done  is  shown  in  Fig.  5, 
in  block-diagram  form. 

Practical  AVC  application 

By  now,  you  may  be  wondering  "How  can 
I  put  some  of  this  data  to  use  on  my  own 
receiver?"  Here  are  a  few  circuits  which  will 
serve  as  starting  points  for  your  modifications- 
It  must  be  emphasized  that  they  are  starting 
points  only.  Before  plugging  in  a  soldering 
iron,  warm  your  receiver  up  and  make  some 
measurements.  You'll  need  to  know  the  grid 
voltage  is  on  each  controlled  stage  with  an- 
tenna i  onnected,  what  the  voltage  is  when 
a  "S9  +  100  db"  signal  is  coming  through, 
and  what  the  dc  output  of  the  detector  or 
AVC  diode  now  in  the  set  is  under  each  of 
these  conditions.  Write  *em  all  down,  for 
youD  need  them  along  the  way* 

The  circuit  of  Fig.  6  provides  delayed  AVC, 
using  only  the  cathode  bias  across  any  con- 
venient audio  tube  to  obtain  the  delay  voltage. 
As  shown,  the  first  af  tube  is  included  in  the 
same  envelope  as  the  two  diodes,  but  this 
isn't  necesary.  In  fact,  semiconductor  diodes 
of  either  the  germanium  or  silicon  varieties 
may  be  used. 

Delay  voltage  will  be  determined  by  the 
bias  on  the  tube,  and  until  the  incoming 
signal  produces  more  control  voltage  than  this 
the  control  line  will  remain  at  ground  poten- 
tial If  bias  is  set  at  2  volts,  AVC  voltage  will 
be  zero  until  the  control  voltage  exceeds  2 
volts,  and  then  will  be  equal  to  control  voltage 
minus  the  2-volt  delay. 


Returning  1-megohrn  resistor  R2  to  a  source 
of  negative  bias  voltage  will  establish  the  AVC 
voltage  at  the  level  of  this  bias,  but  will  also 
reduce  the  delay  voltage  by  the  same  amount 
You  can  use  this  to  set  a  minimum  1-volt  level 
on  the  AVC  line,  with  2-volt  delay,  or  what- 
ever you  want,  and  get  rid  of  cathode-resistor 
problems  in  the  if  chain;  such  an  approach 
was  used  in  the  BC-779, 

A  more  complex  delayed-AVC  circuit 
known  as  the  "sinking  diode"  hookup  is 
shown  in  Fig.  7.  This  one  eliminates  all  dif- 
ferential distortion  and  allows  the  AVC  action 
to  be  tailored  to  almost  any  circuit  require- 
ments, but  is  more  complicated  than  most. 
Here's  how  it  works: 

To  start  with,  let's  assume  that  D3  isn't  in 
the  circuit.  Let's  also  assign  some  values  for 
Es,  Ed,  and  consequently  RL  Es  might  well 
be  150  volts  from  a  regulated  supply,  which 
Ed  (the  delay  voltage)  could  easily  be  5 
volts.  Then  if  R2  is  set  to  be  47QK,  Rl  will  be 
14  megohms. 

Now,  with  no  signal  input,  point  A  will  be 
at  ground  potential,  while  the  voltage  at 
point  B  will  be  that  developed  by  the  voltage 
divider  Rl  and  R2  in  series  from  the  150-volt 
source,  or  about  4.89  volts  positive. 

When  the  voltage  at  point  A  drops  to  —5 
because  of  incoming  signal,  the  voltage  across 
the  divider  becomes  155  {from  +150  to  —5) 
iii ill  the  voltage  at  point  H  becomes  5.02 
positive,  in  comparison  with  that  at  point  A. 
Since  point  A  is  —5,  the  resulting  voltage  at 
point  B  with  respect  to  ground  is  5.02  —  5,  or 
0.02  volt, 

As  signal  increases  and  the  voltage  at  point 
A  becomes  say  —25  volts,  the  voltage  across 
the  divider  becomes  175  and  the  voltage  at 
point  B  becomes  5.79  volts  positive  to  that 
at  point  A,  or  —19.21  volts  to  ground. 

When  the  voltage  at  A  goes  to  —50  volts, 
that  at  B  will  be  —43,5.  As  the  voltage  at  A 
becomes  more  negative,  the  percentage  differ- 
ence between  B  and  A  becomes  less. 

In  this  circuit,  the  delay  voltage  may  be 
set  to  any  desired  value  as  shown  in  the  illus- 
tration. The  larger  Es  is  made,  the  less  per- 
centage reduction  of  control  voltage  will  be 
introduced  by  the  R1-R2  voltage  divider. 
However,  if  the  ratio  is  made  too  high  you 
may  have  difficulty  locating  suitable  resistors 
for  Rl  as  few  distributors  stock  anything 
larger  than  about  22  megohms. 

So  far,  we  have  been  ignoring  the  action 
of  D3  and  of  CI.  D3  prevents  the  AVC  line 
from  ever  going  positive,  by  conducting  and 
clamping  the  line  to  ground  whenever  its 
plate  is  more  positive  than  its  cathode.  If  you 
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would  prefer  to  have  the  line  clamped  at  some 
value  of  standing  bias  such  as  —1  or  —2 
volts,  simply  returning  the  cathode  of  D3  to 
such  a  voltage  instead  of  directly  to  ground 
will  accomplish  this. 

CI  is  the  filtering  capacitor,  and  its  value 
will  determine  at  least  the  charging  time  con- 
stant of  the  system.  The  other  component  of 
this  time-constant  network  is  R2.  The  value  of 
CI  should  be  chosen  after  R2  is  se'ected,  so 
that  the  product  of  CI  in  microfarads  and  R2 
in  megohms  is  equal  to  the  desired  charing 
time  constant  (0*004  if  the  4-miIIisecond  rec- 
ommendation is  to  be  followed),  To  get  a 
4-ms  charging  time  with  our  previous  example, 
CI  should  be  0.0087  nf.  This  is  not  a  standard 
value;  you  could  use  an  0,0082  in  parallel 
with  a  500  pf,  or  probably  just  a  0.0082  or  an 
0,01  alone  with  little  real  error. 

As  shown,  the  discharge  time  will  be  longer 
than  the  charge  time,  since  the  discharge  path 
includes  I  megohm  in  series  with  R2  (the 
high  resistance  of  Rl  prevents  it  from  having 
much  effect  in  rapid  discharging  of  CI).  If  a 
0.01  nf  unit  were  used,  the  discharge  time 
constant  would  be  0,0147  second,  or  14.7  ms, 
too  slow  for  CW  and  too  fast  for  speech. 

Discharge  time  can  readily  be  lengthened 
by  adding  a  diode  in  series  with  the  capacitor 
as  shown  in  Fig,  8,  so  that  no  discharge  path 
is  provided  except  by  the  leakage  across  the 
capacitor  (this  can*t  be  done  if  divider  resis- 
tors are  used  to  give  partial  AVC  to  some 
stages  as  discussed  earlier  since  they  will  allow 
more  rapid  discharge).  However,  the  only 
practical  way  to  shorten  discharge  time  in 
this  circuit  is  to  modify  component  values  in  a 
multi-way  compromise.  The  simplest  way  to 
make  the  compromise  is  to  make  CI  small 
enough  that  discharge  time  falls  to  the  de- 
sired value;  in  our  example  this  would  be 
0,004  seconds/ 1.47  megohms,  or  0.0027  \xt 
Charge  time  would  now  be  only  0,0027  X 
0,47  or  1,28  milliseconds.  This,  however,  is 
no    particular    disadvantage. 

At  this  stage,  the  circuit  can  be  converted 
to  fast-slow  switching  as  shown  in  Fig,  9  by 
adding  a  diode  and  paralleling  it  with  a 
switch.  With  the  small  value  used  for  Cl5  a 
0,5-second  discharge  time  constant  can  be 
obtained  by  using  a  185-megohm  resistor  at 
Rd  in  Fig.  9— and  this  amount  of  resistance  is 
undoubtedly  present  in  switch  and  circuit 
leakage.  In  fact,  you  may  have  trouble  getting 
that  long  a  discharge  time  with  no  physical 
resistor  at  all  for  Rd.  This,  incidentally,  is  the 
basic  "hang"  AVC  approach. 

Before  getting  into  how  to  modify  only  the 
though,  let's  look  at  one  more  AVC  circuit. 


This  one  employs  dc  amplification  of  the  con- 
trol voltage  after  detection,  for  a  wider  range 
of  control  than  would  be  possible  otherwise. 
The  circuit  appears  in  Fig*  10, 

In  this  one,  the  delay  voltage  is  set  by 
choice  of  resistor  RL  in  the  cathode  circuit  of 
VI,  So  long  as  the  voltage  developed  across 
the  1-megohm  resistor  in  Vl's  grid  circuit  is 
more  positive  than  cutoff  voltage  for  VI,  the 
cathode  voltage  of  VI  will  be  positive.  With 
this  voltage  positive,  diode  Dl  will  be  reverse- 
biassed  and  cannot  conduit,  so  the  AVC  volt- 
age will  remain  at   zero. 

When  signal  is  applied  and  D3  rectifies  it, 
a  negative  voltage  is  developed  across  the 
1-megohm  resistor.  When  this  negative  voltage 
approaches  the  cutoff  value  for  VI,  the  cath- 
ode voltage  of  the  tube  will  move  toward  the 
negative-supply  level,  and  when  VI  cuts  ofl 
the  cathode  will  assume  the  negative  level  of 
the  negative  supply. 

Tliis  forward-biases  D2,  which  conducts  and 
allows  the  negative  voltage  to  appear  on  the 
AVC  line. 

If  signal  level  is  only  enough  to  supply  say 
a  10-volt  negative  value  across  D3T  the  AVC 
voltage  can  be  made  much  greater  by  proper 
choice  of  tube  type  for  VI,  of  negative  supply 
voltage,  and  of  HL.  With  a  1 50- volt  negative 
supply  and  a  tube  which  will  cut  off  at  —10 
volts  between  grid  and  cathode,  the  AVC 
line  can  be  made  to  go  to  virtually  the  full 
—  150  of  the  supply. 

Note  that  D2,  D3,  and  VI  can  all  be  a 
single  duo-diode/triode  tube  such  as  the  6AT6 
or  6AV6,  while  detector  diode  Dl  can  be  any 
semiconductor  type.  This  means  that,  though 
the  circuit  appears  more  complex  than  most, 
it  actually  requires  only  a  few  more  com- 
ponents than  does  the  simplest  of  AVC  ar- 
rangements. The  negative  voltage  supply  can 
be  obtained  from  the  regular  power  supply 
through  a  capacitor  and  shunt  diode  as  shown 
in  Fig,   11. 

Now  let's  look  at  the  time-constant  or  re- 
action time  situation  with  an  eye  to  possible 
modification  of  your  own  receiver,  Fig,  12 
shows  a  typical  AVC  setup,  with  the  actual 
time    constants    of    your    own    AVC    system, 
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Fig.   10.  DC-amplified  delayed  AVC. 
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Fig.  1  1 .  Bras  supply  for  circuit  of  Fig.  10. 

control-voltage  takeoff  and  rectifiers  indicated 
merely  by  a  block.  You  can  compare  this  to 
the  schematic  of  votir  own  receiver  to  deter- 
mine  which  components  correspond  on  ir 
own  schematic. 

You  can  see  that  our  earlier  discussions 
assumed  that  reaction  time  was  determined 
entirely  by  R4  and  C4;  this  isn't  quite  true. 
The  formulas  shown  in  the  figure  include  the 
effects  of  all  resistances  and  capacitances  in 
the  circuit.  If  more  stages  are  under  control 
than  the  three  shown  here,  their  decoupling 
networks  can  be  included  by  adding  R7,CT 
in  the  same  way  that  the  underlined  R6,  C6 
are  included  here  (for  two-stage  control,  omit 
all  underlined  components  in  the  formulas). 

While  R4  and  C4  still  predominate  in  the 
control  of  reaction  time,  with  the  typical 
values  indicated  on  the  schematic  the  R4-C4 
time  constant  was  lengthened  by  some  2.4 
milliseconds  on  charge  and  by  42,65  milli- 
seconds on  discharge, 

To  reduce  these  other  effects,  vou  can 
replace  all  decoupling  resistors  (R5,  R6,  and 
filter  resistor  Rl)  with  RF  chokes,  and  reduce 
the  associated  bypass  capacitors  to  somewhere 
near  100  pfd.  A  shorter  discharge  time  con- 
stant can  be  achieved  by  adding  a  parallel 
resistor  (Rp)  as  shown  in  dotted  lines,  but 
this  resistor  together  with  R4  will  then  form 
a  voltage  divider  which  will  keep  full  AVC 
from  being  applied  to  the  line,  Reducing  the 
value  of  C4  will  shorten  both  the  charge  and 
discharge  times;  you  may  find  it  possible  to 
reduce  the  value  of  C4,  add  Rp,  and  modify 
the  value  to  R4  to  equalize  charge  and  dis- 
charge times.  Then  adding  a  diode  as  shown 
in  dotted  lines  gives  you  an  option  of  short  or 
long  discharge  time;  with  the  diode  in  the 
circuit,  discharge  time  will  be  long. 

In  making  these  modifications,  refer  to  the 
chart  of  "norm  a  F  AVC  voltage  levels  you  pre* 
pared  before  starting,  and  be  certain  that  you 
end  up  With  the  same  voltage  on  the  AVC  line 
for  the  same  signal  input  that  you  had  in  the 
beginning.    (01    course,  it    you   had  overload 

problems  too  you  might  want  to  use  a  little 
less  or  a  little  more,  but  if  the  control  was 
satisfactory  and  all  you  want  to  change  is  the 


reaction  time  then  you  must  be  certain  that 
you  get  the  same  control  voltages  out  after 
making  circuit  changes,)  These  measurements 
should  be  made  only  with  steady  signal  ap- 
plied, because  even  the  11 -megohm  input 
resistance  of  a  VTYM  will  drag  off  any  charge 
cm  C4  if  it  is  made  smalh 

The  same  considerations,  of  course,  also 
apply  to  the  substitution  of  any  of  these  AVC 
circuits  for  that  existing  in  your  receiver.  The 
final  voltages  applied  to  the  AVC  line  of  the 
receiver  must  be  a  fairly  close  match  to  the 
original  voltages  if  undistorted,  completely 
nt  rolled  output  is  to  be  achieved. 
Not  vet  mentioned  has  been  the  use  of  the 

w 

AVC  voltage  to  control  other  functions  such 
as  anl  bias-setting  or  squelch  circuits.  If  the 
AVC  is  to  be  so  used,  it's  a  good  idea  to  in- 
clude some  form  of  dc  amplification  such  as 
the  circuit  of  Fig,  I03  with  an  additional 
diode  connected  in  the  same  manner  as  D2 
for  each  of  the  additional  I  unctions.  This  will 
prevent  undesirable  interaction  between  the 
functions,  and  will  prevent  them  from  having 
any  effect  upon  the  AVC  circuit  itself.  For 
economy  reasons,  such  isolation  is  not  usually 
provided  in  factory-built   gear, 

From  this  point  on,  AVC  design  becomes 
more  of  a  detailed  engineering  study  than  a 
general  survey  subject.  If  you  care  to  pursue 
it  further,  a  good  starting  point  is  the  "Radio- 
tron  Designer's  Handbook"  available  from 
Radio  Bookshop.  Look  in  Chapter  27.  An 
additional  reference  is  K.  R,  Shirley's  book 
"Radio  Receiver  Design,"  Part  2,  Chapter  12, 
if  you  can  locate  a  copy— it  was  published  in 
London  in  1943, 

But  for  a  general  understanding  of  the  sub- 
ject, additional  reading  shouldn't  he  required. 
And  now,  at  least,  you  should  know  what  I  hat 
little  knob  on  the  panel  does  when  you  turn  it! 
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Formulae: 

Charge  time  constant  (seconds)  — 

Ri[C2   +  C4   -h  C5  +  C6)  +  R4   (C4  +  C5  +   C6) 
+   R5C5  +   R6C6 
Discharge  time  constant  = 

C6(R6    +    R4  R2}   +   C5{R5   +   R4   +    R2)    +   C4 

(R4  +  R2)  +  C1(RT   +  R2)  +  C2R2 
Resistances   in   megohms,   capacitances    in   microfarads. 
With  typical   values  shown   for  components,   charge  time 
is  6.38  milliseconds  and  discharge  time  is  46.647  ms. 

Fig.     12.    Time-constant    considerations    of    AVC 
circuit. 
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TRANSCEIVER    HIT    PARADE 


SB-34 


TR-4 


Use  our  tailor-made 
time  payment  plan. 
DRAKE 


Tit  4  Transceiver 

585.00 

AC  3  AC  Supply 

79.95 

MS  3  Speaker 

19.95 

DC  3  DC  Supply 

129.95 

Mk  III 

6.95 

EICO 

EICO  753  Transceiver  Kit 

179.95 

EICO  753  Transceiver  Wired 

299.95 

EICO  751  AC  supply  speaker 

console  kit 

79.95 

EICO  751  AC  supply  speaker 

console  kit 

109.95 

EICO  752  DC  supply  kit 

79.95 

EICO  752  DC  supply  wired 

109.95 

HALLICRAFTERS 

SR500  Tornado 

39S.00 

P500  AC  Supply /speaker 

109.95 

P500  DC  Supply 

149.95 

SBE 

SB  34 

395.00 

SB  2LA 

249.50 

SB  2MB 

12.50 

SB  2V0X 

34.50 

SB  2XC 

24.50 

SBE  Mike 

14.50 

SWAN 

Swan  350 

395.00 

Swan  14-117  DC  Supply 

1 20.00 

Swan  117XC  AC  Supply 

85.00 

r 


Write  for  our  Special 
Transceiver  Packet 


350 

Hi  OM: 

May  we  direct  your  attention  to  our  ad  in  April 
1966,  73  Magazine,  Page  93.  We  still  have  a  few  of 
the  SR160  Special  Mobile  Packages  available  at  half 
price.  These  are  brand  new  units  in  factory  sealed 
cartons  and  frankly  we  have  never  offered  you  a  bet- 
ter value  than  this  one.  The  quantity  remaining  now  is 
limited  and  we  urge  you  to  act  quickly  to  avail  your- 
self of  this  once  in  a  life  time  offer 

73  Stan  Burghardt  W0BJV 

PRICE  * 


TRANSCEIVERS 

HEATH    HW-12,    HP-23  &   HP-13 

SWAN    240    &    SW-12DC 

SBE   SB-34,    VOX,    Calibrator    &    Mike 

RECEIVERS 

COLLINS    75A3    Receiver   &    Speaker 

HALLICRAFTERS    S-38D 

HALLICRAFTERS     SX-115 

HALLICRAFTERS     S-119 

HAMMARLUND    HQ-llOC    Receiver 

LAFAYETT   HE-10   Receiver 

NATIONAL  HRO»60-A,B,C,D,   AC  &  AD  Coils  &  Speaker 

NATIONAL   NC-88 

NATIONAL    NC-105    Receiver 

SSB    EXCITERS 

CENTRAL   ELECTRONICS   10A,   458   VFO,    160,80,40,20 
Coils 

TRANSMITTERS 

COLLINS   32V1 

GLOBE    CHIEF   90   Transmitter 
GLOBE    CHIEF    90A 
GLOBE    CHIEF    DELUXE 
HALLICRAFTERS     HA-5 
JOHNSON     ADVENTURER 
JOHNSON   VALIANT    I   Transmitter 
JOHNSON    122  VFO 
KNIGHT   T-150A    Transmitter 
KNIGHT   V-44   VFO 

LINEARS 

JOHNSON    COURIER 

VHF   EQUIPMENT 

CENTIMEG  432  MC  Converter  28-30  MC  IF 
COLLJNS   62S-1   6&2   Mtr  Transverter 

MISCELLANEOUS 

CENTIMEG  432  MC  Converter  28-30  MC   IF 
COLLINS    302C-3    Wattmeter— (new) 
HEATH    HD-11    "Q"    MultipNer 
HEATH    HO-13    Ham    Scan 
JOHNSON  250-23  Match  Box 
NATIONAL  XCU  300  Crystal   Calibrator 
NATIONAL    NCX-A    Supply 
TENNA    Heavy   Duty    Rotor — new 


$189.00 
249.00 
429,00 


249.00 
25,00 

369.00 
19.00 

129.00 
69,00 

249-00 
69.00 
89.00 


99.00 


119.00 
34,00 
39.00 
39.00 
3900 
29  00 

159,00 
19,00 
69.00 
19.00 


139.00 


54.00 
795.00 


54.00 
119,00 
1 2.00 
69.00 
42,00 
12.00 
85.00 
29,00 


•  LESS  10%   FOR  CASH  AND  NO  TRADE 

WRITE   FOR   LATEST   REVISED   BULLETIN 

ISSUED  MONTHLY 
Box  37A     Wotertown,  So.  Dak.     Phone  605     886-5749 


j 


America's   Mast 


Amateur  Dealer. 
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Gus  Browning  W4BPD 
c/o  73  Magazine 
Peterborough,    N,H.    03458 


Why  WTW  Now? 

Details  on  73  s  NEW  Work  the  World  Certificate  for  DXers 


I  suppose  some  of  you  are  wondering  why 
another  DX  award  at  this  time*  The  answer 
to  this  is  very  simple.  This  is  not  another  DX 
award,  this  is  the  DX  award.  Don't  call  it  just 
another  DX  award,  DX  awards  come  and  go 
but  this  is  the  one  that  will  stay  with  us, 
because  it*s  the  one  award  (the  only  one  I 
know  of)  that  will  make  you  keep  on  your 
toes  to  stay  on  top. 

Basically  the  WTW  award  is  an  award  that 
either  phone  or  cw  stations  can  qualify  for. 
They  are  both  completely  separated,  there 
will  be  no  mixing  of  the  two  together*  If  you 
want  a  phone  award  you  will  have*  to  be  in 
there  on  phone  and  work  phone  stations.  The 
same  goes  for  CW,  Each  band  will  stand  on 
its  own  feet.  There  will  be  awards  for  10 
meters,  15  meters,  20  meters,  40  meters,  80 
meters  and  even  160  meters.  Each  QSL  card 
will  have  to  indicate  the  band,  mode,  time, 
date,  QTHt  and  signal  report.  For  statistics 
we  would  even  like  to  have  the  signal  report 
sent  and  received  indicated  on  each  QSL  card. 
This  is  not  necessary  but  would  be  preferred. 
We  will  try  to  have  a  certification  point  in 
as  many  countries  as  possible  under  the  juris- 
diction of  a  National  Club,  Flow  about  some 
volunteers   from   you   clubs  overseas? 

The  first  WTW  certificate  requires  100  veri- 
fications to  be  submitted.  The  second  ccrtifi 


be  for  200  countries  verified,  then  300  for 
the  top  and  the  real  WTW  certificate  for  350. 
What's  beyond  the  350  country  certificate  is 
not  known  at  this  time,  Mavbe  even  a  Moon- 
bounce  certificate  or  one  for  Satellite  relav 
later  on  if  anyone  ever  works  the  required 
100.  This  will  be  an  award  that  intends  to 
stay  up  to  date.  We  are  in  the  process  now  of 
getting  "country  lists"  from  the  various  clubs 
overseas.  We  will  begin  by  using  the  ARRL 
count rv  list  and  others  will  be  added  on  as 
the  suggestions  are  received  from  the  overseas 
groups.  I  don't  think  the  list  will  ever  gel  up 
Id  400  countries,  but  it  surely  will  be  over 
350.  73  Magazine  will  keep  you  informed,  so 
watch  73  magazine  very  closely  lor  all  an- 
nouncements from  now  on.  Of  course  the 
certificate  will  be  one  of  the  nicest  and  vou 
will  be  proud  to  hang  it  on  your  walk  To 
cover  our  hand  ling  and  mailing  costs  please 
enclose  a  one  dollar  bill.  Overseas  stations  will 
be  allowed  to  enclose  seven  IRC's  to  cover 
costs. 

This  DX  award  commences  at  0001  GMT, 
Mav  1st,  1966.  All  cards  must  have  this  date 

or  a  later  date  to  certil\   for  WTW.  Until  we 

■ 

announce  the  various  certification  places  send 
your  cards  to:  Gus,  73  magazine,  Peterbor- 
ough, New    Hampshire,   South   American   sta- 
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tions  can  send  theirs  to  the  Venezuela  Radio 
Club,  RO,  Box  2285,  Caracas,  Venezuela, 
South  America,  Later  on  there  may  be  other 
clubs  for  other  portions  of  South  America.  We 
will  keep  you  well  informed  in  73  Magazine 
about  the  verification  points, 

At  the  end  of  the  first  5  years  (from  May  1 
to  31st.  Dec.  1966  will  be  considered  the 
first  year)  your  total  will  go  down  each  year 
if  you  don't  QSO  the  countries  you  worked 
5  years  before.  WTW  will  be  an  award  for 
active  DXers.  The  top  country  totals  will  be 
listed  in  73  Magazine.  News  about  the  WTW 
will  of  course  be  written  about  in  73  maga- 
zine. 

Watch  for  W4BPD  on  these  frequencies  at 
these  times  for  latest  info  about  WTW:— 
14065 — 1400  GMT,  and  again  at  2100  GMT 
(this  is  CW)  14275  +  or  -  1500  GMT  and 
again  at  2200  GMT  (SSB).  Starting  about 
July  5th.  Of  course  if  I  am  out  of  my  QTH 
at  these  times  I  will  not  be  on.  I  would  like 
to  gather  DX  information  and  be  able  to  give 
it  out  also  during  these  periods  of  operation, 
I  have  even  been  thinking  (but  not  seriously) 
about  a  weekly  DX  bulletin  later  on.  How 
about  a  post  card  from  everyone  who  would 
subscribe  to  such  a  thing? 

New  corners  have  mentioned  to  me  many 
times  that  they  have  no  chance  to  ever  get 
caught  up  with  the  old  timers.  The  WTW  will 
be  run  by  DXers  for  DXers— not  75  meter  rag 
chewers,  SO  meter  traffic  handlers,  or  phone 
patchers.  We  know  what  DX  is  and  what  the 
DXers  want.  I  think  we  will  give  them  what 
they  want  with  WTW.  The  overseas  groups 
have  always  looked  upon  the  DXCC  as  an 
American  award  and  some  of  their  opinions 
vary  considerably  from  ours  as  to  what  they 
think  is  or  is  not  a  country.  We  think  they  will 
like  the  WTW  and  will  look  upon  it  as  some- 
thing  they  have  a  little  say  so  in  since  they  w?ill 
at  least  have  a  chance  to  help  select  the  coun- 
tries to  be  included  in  the  WTW  countrv  list, 

I  have  had  many  complaints  about  QSL 
cards  that  were  mailed  to  the  USA  for  verifi- 
cation apparently  becoming  lost  or  even 
stolen.  When  we  have  our  overseas  certifica- 
tion points  selected  we  think  this  type  of  a 
complaint  will  practically  cease,  or  at  least 
will  be  considerably  lessened.  I  think  we  all 
will  admit  that  we  need  as  much  activity  as 
possible  on  every  band  right  now,  because  of 
the  next  frequency  allocation  conference  that 
will  be  coming  up  soon.  You  can  bet  that  all 
of  our  frequencies  are  being  eyed  by  the  vari- 
ous services  as  possible  good  hunting  grounds. 
Oh  yes,  we  are  being  surveyed  very  carefully 
and  all   the   wide   open   frequencies   that   we 


don't  use  will  certainly  be  mentioned  when 
this  frequency  allocation  conference  takes 
place. 

To  help  keep  the  commercials  out  of  our 
bands  please  pick  out  one  of  them  when  tun- 
ing up,  checking  your  keying,  checking  your 
SWR,  testing,  etc.  And  then  there  is  no  law 
that  says  you  can't  call  CQ  on  their  frequency. 
Sign  your  call  every  ten  minutes  to  satisfy 
our  FCC,  Of  course  run  full  power  during 
these  times,  I  mean  full  power.  We  must  fight 
fire  with  fire  and  many  of  them  can  be  dis- 
couraged if  enough  fellows  share  their  fre- 
quencies. Wayne  has  the  right  idea  about  this. 
Maybe  a  planned  operation  of  this  sort  might 
some  day  come  about— who  knows.  I  myself 
would  like  to  keep  our  frequencies  clear  and 
this  is  one  way  to  at  least  start  clearing  them 
up.  More  power  to  you  all  on  this  suggestion. 
Remember  some  of  that  RTTY  around  14090 
to  14100  is  Ham,  so  don't  do  your  monkey 
business  on  top  of  them.  It  would  be  real  nice 
to  have  a  RTTY  receiver  to  be  sure  of  fellows 
around  these  frequencies. 

Future  DXpeditions  by  me—oh  yes  things 
are  moving  nicely  along  these  lines.  Another 
thing,  I  want  to  sort  of  wait  a  while  to  see 
what  the  WTW  boys  will  be  needing  and  also 
what  will  be  included  in  some  of  the  overseas 
suggested  country  lists.  By  July  I'll  know  bet- 
ter what  you  fellows  will  be  needing. 

WTW  is  not  in  competition  with  any  other 
award.  I  think  that  DXCC  has  had  their  day, 
WAZ  has  had  theirs,  the  WPX  has  sort  of 
slowed  down  (with  some  fellows  it  never  even 
got  started)  and  from  now  on  the  WTW  will 
take  their  places— and  keep  it  for  a  long  time. 

We  at  73  Magazine  want  everyone  of  you 
to  know  this  is  your  award.  We  are  always 
open  to  suggestions  from  the  gang,  and  if  it's 
a  good  one  it  will  most  certainly  be  consid- 
ered. As  for  myself,  I  am  for  anything  that 
will  make  you  fellows  happy.  By  this  I  mean 
the  DXers.  Of  course  DXing  is  not  the  only 
thing  in  Ham  Radio.  You  fellows  who  like  Rag 
Chewing,  Contest  operating,  phone  patching, 
testing  out  new  antennas  or  equipment— you 
keep  right  on  doing  what  you  like.  I  am  for 
you  100  percent.  Can  you  picture  the  bedlam 
in  our  bands  if  everyone  was  a  DXer?  I  myself 
think  the  DXer  is  tops—  he  has  to  have  good 
equipment,  good  antennas,  be  a  good  opera- 
tor, know  geography,  and  be  on  his  toes  all 
the  time  to  keep  up  with  the  other  DXers. 
Good  luck  to  yoo  all  on  the  WTW.  I  wonder 
who  wiU  get  certificate  Number  ONE  for  each 
band  and  each  mode?-LETS  GO  FELLOWS 
AT  0001  CMT  MAY  1st,  1966. 

.   .    -  W4BPD 
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A.  J.  Bivens  K5BEC 


Private  Listening  Speaker 


Ever  wanted  to  keep  the  noise  level  down 
in  your  mobile  station  while  other  members 
of  the  family  are  trying  to  sleep,  talk,  or  listen 
to  tfee  car  radio?  Have  you  ever  wanted  to 
hang  a  small  speaker  close  to  your  ear  so  you 
wouldn't  have  to  wear  an  ear  phone  and  keep 
tangling  in  the  cord? 

Well,  here  is  a  device  that  has  worked  very 
well  for  the  writer.  It  consists  of  a  miniature 
back  seat  speaker  (Lafayette  order  No. 
99G6122)  which  may  be  ordered  or  purchased 
from  most  electronic  stores,  and  a  59  cent  cup 
towel  rack  purchased  from  a  dime  store. 

If  the  rack  has  more  than  two  bars  they 
should  be  removed  for  better  side  vision. 
Mount  the  assembly  as  diagramed  making 
sure  to  mount  it  on  the  side  of  the  visor  facing 
driver  when  visor  is  down.  The  speaker  may 
then  be  swung  out  when  needed  or  folded 
back  and  then  lifted  up  with  the  visor  when 
not  in  use.  Lateral  adjustment  is  done  by 
swinging  the  rack  and  vertical  adjustment  by 
pushing  or  pulling  the  visor  slightly  at  the 
bottom. 

A  heavy  rubberband  ma\    be  permanently 


Views  of  the  private  listening  speaker. 

installed  around  the  visor  end  near  the  speaker 
for  holding  the  speaker  against  the  visor  when 
visor  is  in  use  but  the  speaker  is  not, 

.    .    .    K5BE< 


The  private  speaker  out  of  use  against  the  wind-       The  speaker  in  use  for  private  listening 
shield. 
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COMPACT 
300  Watts 


SSB/CW    TRANSCEIVER 


IS*1-? 


\ 


GALAXY  3C 


COVERS  80-40-20-15-10  METERS 

For  FIXED  and 
MOBILE  STATIONS 


$tDS 


BAO 


IESS  THAN 

ONE -HALF   CUBIC 

FOOT   IN    SIZE 


•  300  WATTS-C.  "*r'&».„ 

ON  All  BANDS.  Tho"  2©0  WATTS 

mobila.        ■     fo  *•  '""ailed  i„  A„w  - 

"*«>    Sideband 
"HOTTEST"  REcetVfo 

•W*-'  M^  «HK?3!«  «<rCOT  Mlre)l| 

»  ror  *l»ra  Than 

COMPLY  *0*  Irt  *. 

500KC  €.*.,,,„.  OH^,?!'er  CO***AGi 

■•  Matar.    .,  "*  OH  *H  Bands  ..:.     . 

-*•»-.  •^J."'*"  "»<•*.  »„28 ./ * "*  '  "•9«-cXc,.01| 

Ml«r  for  Afoa  •*,C  *0*H— • 

Fow.!7P ""'••  {"  P«w.r    i.  STATION 


AREA  CODE  806-POrter  2-8759-  1320  19TH  ST.    LUBBOCK,  TEXAS  79401 


MAY  1966 


NEWS  FROM  THE  INSTITUTE  OF  AMATEUR  RADIO 

Complied  by  A-  David  Middelton  W7ZCf  Secretary 


IoAR  constitution  approved  by  Members 

A  Report  was  mailed  to  all  Members  of  record  in 
early  February,  Due  to  a  delay  in  production  of  the 
Report  at  73,  the  deadline  of  February  10th  for 
the  return  of  ballots  on  the  Constitution  and  By 
Laws  came  shortly  after  mailing  from  Peterbo- 
rough. A  post  card  extension  notice  to  all  Members 
the  first  week  in  February  established  the  new 
date  of  March  10th  for  receipt  of  ballots  at  IoAR 

HQ, 

Here  are  the  results  of  the  voting  on  the  ratifi- 
cation of  the  IoAR  Constitution  and  By  Laws. 

Total  votes  received  ,  . , 233 

Votes  of  approval  . ♦  ♦ ,  228 

Votes  of  disapproval  , .  . 5 

The  Constitution  and  By  Laws  as  presented  in 
the  Members  Report  of  January  1966  is  thereby 
ratified  by  a  majority  of  the  votes  cast,  and  the 
approved  C  and  BL  are  now  in  effect,  as  of  March 
12,  1966. 

Several  Members  sen!  in  suggested  amendments 
or  changes*  There  being  no  mechanism  for  such 
changes  at  this  time  it  is  suggested  that  Members 
reconsider  their  desired  changes  and  re-submit 
them  later,  prior  to  the  first  Board  meeting,  A  call 
to  Members  will  be  issued  at  that  time  for  such 
amendments  to  be  considered  as  provided  for 
under  Article  12  of  the  IoAR  C  and  BL, 

QST  young  IoAR  members 

You  may  win  prizes  in  a  construction-article  con- 
test specifically  designed  for  IoAR  Members  under 
20  years  of  age!  See  March  or  April  IoAR  columns 
for  complete  details.  Deadline  for  receipt  of  writ- 
ten entries  is  July  15,  1966. 

More  on  tower  suit 

March  73.  pa  72,  informed  you  that  a  Pennsyl- 
vania Amateur  had  been  forced,  at  the  order  of  the 
State  Supreme  Court  to  dismantle  his  tower  and 
antenna.  This  unfortunate  Amateur,  W3HJ,  re- 
cently wrote  IoAR  HQ,  Here  is  the  pertinent  part 
of  his  note. 

"Thanks  for  the  offer  of  help  but  don't  know 
just  what  you  could  have  done.  I  think  I  got  just 
about  all  of  the  legal  and  financial  support  that  I 
could  have  expected.  In  fact  a  good  deal  more* 
ARRL  gave  me  wonderful  assistance  in  both  the 
local  court  and  the  Supreme  Court  of  Pennsyl- 
vania* 

**8ince  this  suit  was  filed  against  me  on  the  basis 
of  deed  restrictions  ami  not  zoning  laws  the  chance 
of  my  winning  it  was  not  too  good.  There  were 
some  aspects  involved  though  which  made  it  seem 
advisable  to  try. 

"I  followed  it  through  to  the  end  more  in  con- 


sideration of  Hani  Radio  as  a  whole  than  from  win- 
ning it  for  myself  as  I  would  have  been  moving 
to  another  location  in  the  future  even  if  I  had  won 
the  case. 

*7  was  just  too  trusting  a  soul  from  a  verba!  ap- 
proval stand  point.  As  you  say,  read  the  fine  print 
and  with  a  fine  tooth  comb" 

International  hamfest  July  16-17 

IoAR  Member  Withey,  WA0HUD  informed  HQ 
that  an  international  hamfest  is  planned  for  a 
location  on  the  border  of  Manitoba  and  North 
Dakota*  Watch  this  column  for  further  details. 

Educational  Amateur  Radio 

Project  EAR,  a  person-to-person  exchange  of  in- 
formation and  ideas  via  Amateur  Radio  has  been 
cooperatively  developed  by  Mr.  Edgar  Klugman* 
Principal  of  the  Harrison  (N.Y.)  Avenue  School, 
and  Mr.  C.  Robert  Fine  WB2LUM. 

Since  1964  Project  EAR  has  successfully  brought 
together  school  groups  in  distant  points  for  direct 
child-to-child  discussions  of  their  respective  loca- 
tions, climate,  and  customs. 

Also,  panels  of  educators  in  New  York  have  held 
joint  meetings  with  similar  panels  in  Australia 
utilizing  the  techniques  of  Project  EAR,  over  co- 
operating Amateur  Stations, 

Mr,  Klugman  asked  IoAR  for  assistance  in  ob- 
taining volunteers  in  the  Amateur  ranks  who  are 
seriously  interested  in  helping  him  enlarge  Project 
EAR  into  a  world-wide  operation. 

IoAR  applauds  this  vital  concept  in  the  use  of 
Amateur  Radio.  Project  EAR  has  tremendous  sig- 
nificance both  in  the  field  of  international  relation- 
ships (with  resultant  benefit  to  all  Amateur  Radio) 
and  in  is  rewards  to  cooperative  Amateurs  in  bring- 
ing this  project  to  its  potential  worth! 

If  you  are  desirous  of  assisting,  write  Mr.  Edgar 
Klugman,  Principal,  Harrison  Avenue  School,  Har- 
rison* New  York,  or  to  WB2LUM  for  complete  in- 
formation. * 

IoAR  commends  Mr.  Klugman  and  WB2LUM 
for  the  originality  of  Project  EAR  and  for  their 
devotion  to  the  cause  of  international  friendship 
by  extending  the  horizons  of  school  children  and 
educators  through  the  organized  use  of  Amateur 
Radiol 

Technical  examination  questions  needed 

IoAR  HQ  is  experiencing  difficulty  in  securing 
assistance  in  the  preparation  of  questions  for  its 
Certificate  of  Merit  examination  as  described  in  the 
March  column.  If  you  are  qualified,  and  wish  to 
aid  in  this  worthwhile  project,  please  write  IoAM 
IIQ. 


IoAR — Totally  Dedicated  to  the  Betterment  and  Preservation  of  Amateur  Radio. 
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Get  it  in  writing  and  read  the  fine  print 

An  amateur  (who  gave  his  call  but  it  is  being 
withheld)  in  a  large  eastern  city  wrote  loAR  re- 
cently—"When  I  moved  into  this  apartment  a  few 
months  ago,  I  was  told  that  I  could  put  up  an 
antenna.  But  when  I  attempted  to  put  one  up,  my 
landlord  said  NO.  He  soon  changed  his  mind, 
however,  but  demanded  $500,000  (WOW)  in- 
surance. I  am  allowed  a  TV  antenna  ( in  the  lease— 
which  does  not  state  the  size)  so  I  will  use  the 
stacked  TV  antennas  as  my  ham  antenna!" 

Moral— get  it  in  writing— and  watchout  for  the 
fine  print.  $500K— that's  probably  more  than  the 
building  cost! 

FCC  continues  study  of  Docket  15928 

loAR  HQ  recently  inquired  of  FCC  regarding 
the  status  of  Docket  No.  15328,  and  asked  for  th 
name  and  call  of  the  new  Chief  of  the  Amateur 
Division.  Here  is  FCCs  reply,  dated  Feb.  15,  1966, 

"At  the  present  time,  the  Commission  is  carefully 
studying  the  comments  that  were  submitted  in  re- 
sponse to  the  Notice  of  Proposed  Rule-Making  in 
Docket  No.  15928.  Further  action  in  this  Docket 
is  anticipated  sometime  this  year, 

"Mr.  Everett  Henry  (W3BG),  presently  Chief 
of  the  Marine  Radio  Division,  has  been  reassigned 
to  serve  as  Chief  of  (he  Amateur  and  Citizens 
Radio  Division. 

"Signed— Ben  F.  Waplr 

Secretary** 

Changes  in  Members  QTH 

All  loAR  Members  are  urged  to  keep  Member- 
ship Department,  Peterborough,  N.  Hampshire 
fully  informed  as  to  their  correct,  up-dated  mail 
address,  complete  with  Zip  code.  Do  not  send  this 
information  to  loAR  HQ,  but  do  send  it  to  Peter- 
borough! 

IoAR  member  heads  important 
emergency  net 

The  West  Coast  Amateur  Radio  Service  has 
been  in  daily  operation  for  almost  three  years*  A 
group  of  dedicated  and  highly  skilled  operators 
maintain  a  continuous  watch  on  7225  kHz,  ready 
to  handle  any  type  emergency,  priority,  routine 
message  or  information  to  be  passed  among  the 
seven  Western  states. 

A  daily  practice  (and  traffic)  drill  is  held  at 
noon,  PST,  with  formal  net  proceedure. 

Direct  contact  is  maintained  by  WCARS  with 
highway  police  and  similar  public  safety  and  wel- 
fare services. 

IoAR  Member  David  Atkins,  W6VX,  is  Presi- 
dent of  WCARS  and  often  NCS  for  the  drill  or 
during  the  daily  monitoring,  IoAR  Secretary  W7ZC 
is  a  Director  oi  WCARS  and  a  frequent  participant 
in  network  operations. 

Amateurs  in  the  Western  part  of  the  US  are 
invited  to  call  in  on  7225  at  any  time  the  WCARS 
can  be  of  any  help. 

IoAR  commends  these  and  other  amateurs  who 
devote  much  of  their  operating  time  to  highly 
valuable  public  service. 


Important  IoAR  Addresses 

For  all  correspondence  except  that  regarding 
membership  and  supplies: 
Institute  of  Amateur  Radio 
Springdale,  Utah  84767 

For    membership    correspondence   and    IoAR 

supplies: 

Institute  of  Amateur  Radio 

Peterborough,  N.H.  03458 


I  f  am-CB  cooperation  effective  in  Texas 

This  column  carried  an  inquiry  (in  March)  con- 
cerning possible  Ham-CB  joint  efforts.  IoAR  HQ 
received  the  following  information  from  Gene 
NowBn  WA5JPW; 

""Here  in  Marshall,  Texas,  this  has  been  in  effect 
for  about  two  years,  under  Civil  Defense,  Marshall 
Amateur  Radio  Club,  Inc.— ( WA5MRP)  and  the 
Caddo  District  CB  Radio  Club  under  a  CD50  unit 
call  of  KKV246L 

CD  Communication  Director— Bert  Wood 
K5MVJ;  Co-ordinator?  Cliff  Crabtree  W5NYW- 
10Q1495  who  is  also  President  of  Marshall  ARC; 
President  Caddo  District  CBR<  I-Vernard  Crimes- 

WA5MNF-KKV6996. 

Hie  amateurs  handle  some  traffic  locally  on  10 
meters  and  most  all  long  distant  traffic.  The 
CB'ers  handle  all  county  as  well  as  city  traffic  in 
the  event  telephones  are  out*  We  think  it  works 
out  very  well  here  in  Harrison  County,  Marshall, 
lexas 

QTH?  Lost  members!  Where  are  you! 

IoAR  HQ  needs  the  updated,  correct  address  of 
the  following; 

Davis,  R.W.  KB6CS 
Livingstone,  AAV.  K6VYJ 
Mac  Arthur,  Roger  K9UYA 
Miller,  Chase.  W.  Jr.  W4AXV 
Nelson,  Robt  L.  K6ZCQ 

Keep  the  news  clips  coming! 

The  response  to  HQ's  appeal  for  news  clippings 
concerning  amateur  radio  has  been  excellent!  Here 
is  a  project  in  which  everyone  can  help!  Watch 
your  newspapers  and  magazines  for  any  references 
to  amateur  radio,  cut  out  the  clips  and  send  them 
to  HQ.  Please  help  fill  HQ's  Scrapboolc! 

Copies  of  constitution 

With  the  ratification  of  the  C  and  BL  contained 
in  die  January  1966  Members  Report  this  became 
an  official  document  of  IoAR.  Members  are  urged 
to  keep  the  January  Report  on  file.  The  C  and  BL 
contain  many  pertinent  facts  about  IoAR  structure. 

The  Membership  Department  has  been  requested 
to  include  copies  with  all  membership  processing 
since  Feb.  5,  1906. 

Members  who  have  not  yet  received  their  copy, 
please  advise  IoAR  HQ* 

.  .  .W7ZC 


MAY  1966 


Honk  Olson  W6GXN 
3780  Star  King  Circle 
Palo    Alto,    California 


The  Solid-State 
Product  Detector 


Increasingly,  the  use  of  solid-state  circuitry 
is  taking  over  in  the  field  of  electronics* 

In  amateur  radio  equipment,  too,  I  he  "little 
three-legged  gadgets"  (transistors)  are  making 
in-roads*  That  solid-state  ham  gear  has  "ar- 
rived/' is  evidenced  by  several  of  the  new 
SSB  transceivers  on  the  market,  which  use 
tubes  only  in  the  transmitter  output  stages. 

There  remain,  however,  a  number  of  areas 
in  commonly-used  amateur  circuitry,  where 
transistors  are  awkward  to  use.  For  this  rea- 
son, I  suppose  we  shall  continue  to  see  new 
"all-tube"  designs  for  some  time  to  come.  If 
a  manufacturer  decides  on  a  tube- transistor 
"hybrid"  circuit,  he  must  face  having  two  pow- 
er-supplies: a  high-voltage,  low-current  supply 
for  tubes  and  a  low-voltage,  high-current  sup- 
ply for  transistors*  The  expense  of  having  two 
supplies  for  a  "hybrid"  design  makes  the  two- 
faction  system  a  near-reality— a  company  usu- 
ally decides  to  either  manufacture  "all-tube" 
or  "all-solid  state/'  This  means  that  every  cir- 
cuit block  must  be  made  solid-state  (at  least 
in  the  low  power  stages)  belore  a  manufac- 
turer can  seriously  decide  to  join  the  "solid- 
state  camp." 

One  of  these  "hard-to  transistorize"  blocks 
in  our  circuitry  is  the  product  detector,  as 
needed  for  SSB  reception*  One  obvious  solid- 
state  solution  is  the  diode-ring  demodulator, 
as  used  by  Bell  Telephone  Laboratories       lien 
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SSB  was  first  put  into  commercial  service.  The 
ring-demodulator  is  shown  in  Fig,  1*  Of 
course,  nowadays  one  would  use  a  matched- 
quad  of  modern  silicon-diodes  instead  of  the 
original  copper-oxide  quad.  The  trouble  with 
the  ring-demodulator  is  that  it  requires  diode- 
matching  and  a  special  balanced  input  system 
to  be  used.  Also,  a  relatively  large  power  level 
from  the  BhO  is  required  to  drive  the  ring, 
as  the  BFO  current  must  drive  the  diodes  of 
the  ring  well  into  forward  conduction. 

There  are  several  double-diode  product- 
detectors  in  amateur  use,  which  are  simpler 
to  use  than  the  full-blown  four-diode  ring- 
demodulator,  but  these  are  basically  of  the 
same  family.1*23 

Another  amateur  solid-state  product  de- 
tector   is    similar    to    the    popular    triode-tube 
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Fig.  2 A,  Triode  tube  product  detector, 
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Fig,    1,  The  ring  demodulator. 


Rg  2B.  Transfstor  version  of  the  transistor  product 
detector  in    Fig.  2A. 
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SWAN  is  "Big  DXer's" 


i 


LG6K  at  your  low  Monthly  Payment 

AFTER  JUST  *5^  DOWN 


*    *    *    m    m     *    • 


■     *    * 


350  Transceiver  , ( 

400  Transceiver * * ( 

Mark  I    Linear  —  less  tubes *,...( 

Two  3-400Z   tubes  for  above 

405  MARS  oscillator,  5  fixed  channels  .  . 

406  Phone  Band  VFO. . .  ( 

410  Full  Coverage  VFO .. 

22  Dual  VFO  Adaptor. ....... 

I I7XC    I  I7v.  AC  Supply  w/cab,  &  spkr, . 

14-1  17    1 2  v.  DC  Supply  w/cable  , 

VX-I    Plug-in  VOX  for  350  &  400 

SSB-2  Selectable  Sideband  Kit  for  350  .. 

lOOkc  Calibrator  Kit  for  350 

Deluxe  Mobile  Mounting  Kit.  .*._...... 

10  Meter  Full  Coverage  Kit  (early  350's) 
RC-2  Trunk  Remote  Control  Unit ....... 

45  Swantenna  —  Manual  ...*,,,.,..,,*, 

55  Swantenna  —  Remote  Control 

230XC  230v.  AC  Supply  w/cab.  &  spkr. , 
14-230  I2v.  DC  Supply  w/230v.  Basic  .. 
I  17-X    Basic  I  I7v.  AC  Supply  only 

230-X    Basic  230v.  AC  Supply  only 

NX    I2v.  DC  Module  w  cable 

Cabinet  &  Speaker  w/AC  line  cord  • 

I  I7v.  or  230v.  line  cord  . ,  H 
8  foot  power  supply  cable  , 


14.08) 
14.08) 
15.16) 
(2.27) 

(1.44) 
(2.52) 
(3.25) 

(2.88) 
(4.15) 


(2.16) 
(3.25) 

(3.25) 

(4.51) 
(2,16) 
(1-52) 
(1-80) 


*  ■  ■ « . 


» * 


•  •*#■* 


$395.00 
395.00 
425.00 
68.00 
45.00 
75.00 
95.00 
25.00 
85.00 
120.00 
35.00 
18.00 
19.50 
19.50 
15.00 
25.00 

65.00 

95.00 

95.00 

130.00 

65.00 

75.00 

55.00 

20.00 

5.00 

3.00 


The  payments  shown  above  ate  for  a  36-month  time-payment 
plan  with  $5.00  down.  The  minimum  total  order  that  may  be 
financed  for  12  months  is  S60.00;  for  24  months  -  $120.00; 
for  36  months  •  $180.00.  NOW!  Out  time-payment  plan  offeis 
a  105-day  pay-off  option! 


AMATEUR 

ELECTRONIC 

SUPPLY 

4828  West  Fond  du  Lac  Avenue 

Milwaukee,  Wisconsin  53216-7 
Phone  (414)  442-4200 


Shown  to  the  left  is  "Butch"  Greve,  W9EWC  (Eat  Wis- 
consin  Cheese),  operating  his  new  SWAN  400  mobile 
rig.  Butch,  who  started  operating  in  1925.  has  con- 
firmed hundreds  of  countries  and  holds  man/  DX  Con- 
test Certificates.  The  W9EWC  home  station  is  located 
at  #1  Cheddar  Lane,  Hilben.  Wisconsin.  When  Butch 
is  not  Hamming,  he  is  busy  manufacturing  the  famous 
Wispride  Cheese. 


TERRY  SEZ  . . . 


Terry  Sterman 
W9DIA 

Proprietor 


If  you  are  interested  in  any  new 
gear,  do  as  Butch  did  and  get 
Amateur  Electronic  Supply's 
terrific  deal*  Not  only  can  we 
give  you  a  top  trade-in  allow- 
ance for  your  good  used  gear; 
but,  if  you  use  our  Stay-on-the- 
Air  Plan,  you  can  keep  your 
trade-in,  until  your  new  gear 
arrives*  You  will  never  miss  a 
single  GSO!  Get  our  trade  deal 
today!  -  use  handy  coupon 
below  -  you  are  under  no  obli- 
gation. 


■  To:    AMATEUR  ELECTRONIC 

I  4828  West  Fond  du  Lac  Avenue 

I  Milwaukee.  Wisconsin  53216-7 

J  I  am  interested  in  the  following  new  equipment: 

I 

I I  have  the  following  to  trade:         (what's  your  deal?) 


I  Ship  me  PREPAID  (your  expense)  the  following  items: 

i 


I  enclose  S, 


I  will  pay  balance  (if  any) 


i 
i 


□  COD    □  1  year    □  2  years    □  3 years 


Name 


I  Address 

I 

|  City  _ 

I 


State 


Zip 


I 


I    I  Send  Reconditioned  Equipment  Bulletin 


i 

i 


MAY   1966 
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Fig.  3.  Field  effect  tetrode  product  detector. 

type-  Fig,  2 A  shows  the  essential  part  of  the 
triode-tube  detector  and  Fig.  2B  shows  its 
transistor  counterpart.*  Since  the  BFO  drives 
the  emitter,  we  again  must  deliver  rather  a 
large  power  level  from  the  BFO  (into  a  km 
impedance)  to  mate  the  detector  work.  In 
fact,  it  is  the  rectified  BFO  voltage  that  biases 
this  product-detector.  When  the  BFO  is 
turned  off,  the  operating  point  changes  con- 
siderably, and  it  is  then  possible  to  use  the 
detector  for  AM.  This  product  detector  (the 
transistor  version)  is  identical  to  most  tran- 
sistor mixers,  and  like  them  it  <  annot  take 
large  input  signals. 

The  input-output  characteristic  of  the  cir- 
cuit in  Fig,  2B  is  shown  in  Fig.  5,  If  we  de- 
fine maximum  useful  output  as  the  point  on 
the  input-output  curve  where  the  output  de- 
pails  from  a  linear  relationship  by  1  db,  this 
circuit  is  only  useful  to  0*077  volts  (rms)  in- 
put. The  curves  were  taken  with  the  earrier- 
BFO  difference  frequency  set  at  2  kc.  The 
input  signal  level  was  not  increased  above 
0J2  v  rms,  because  at  about  0,13  v  rms  the 
BFO  is  "pulled"  (injection  locked)  to  the  sig- 
nal frequency.  The  use  of  an  emitter-follower 
between  BFO  and  product  detector  here 
would  have  allowed  more  complete  measure- 
ments. 

There  remain,  in  the  collection  of  tube-type 
product-detector  circuits  we  may  use,  two 
which  would  seem  to  have  no  obvious  solid- 
state  counterparts.  They  are  the  product-de- 
tector using  a  pentagrid  mixer,  and  that  using 
a  beam-switching  tube.  Each  of  these  circuits 
has  the  advantage  of  having  a  pair  of  inde- 
pendent, high-impedance  input  ports,  either 
of  which  will  control  the  detector  output  cur- 
rent. This  means  that  we  get,  at  once,  signal— 
BFO  isolation,  and  small  BFO  input  power 
requirement  But,  unfortunately,  the  solid- 
state  equivalent  of  the  6AS6,  6RE6,  or  7360 
hasn't  been  readily  available;  so  no  product- 
detectors  along  this  line  have  been  used  in 
amateur  circles  to  this  author's  knowledge. 

Now,  finally,  at  a  price  any  ham  can  afford, 
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Fig.  4,  Pentogrid  product  detector 

a  device  is  available  to  provide  a  solid-state 
product-detector  with  similar  advantages  to 
(hose  of  the  pentagrid  or  beam-deflection  tube 
types.  The  Siliconix  U89?  an  industrial  version 
of  the  3N89  field-effect  tetrode,  is  available 
for  about  $5.75,  less  thaai  the  cost  of  two  7360 
Tubes.  It  is  the  fact  that  this  FET  has  two 
gates,  that  are  mutually  independent,  that 
makes  it  so  useful. 

In  Fig.  3  is  shown  the  product  detector 
using  a  U89.  The  second  gate  (Gt)  is  driven 
by  the  BFO  and  its  emitter-follower.  The  emit- 
ter-follower giws  BFO  isolation  and  also,  pro 
vides  the  proper  bias  level  to  the  second  gal 
In  Fig.  5  is  also  shown  the  input-output  Ctitve 
of  this  detector.  One  will  note  that  the  output 

ily  deviates  by  1  db  from  a  linear  relation, 
over  an  operating  range  nf  more  than  65  db. 
About  (15  v  rms  is  the  maximum  signal  input 
level,  before  linearity  is  lost 

In  order  for  one  to  be  able  to  make  com- 
parisons of  the  solid-state  product-detectors 
shown  above,  a  conventional  6BE6  product 
detector  was  constructed  and  measured.  The 
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Fig,  5,  Comparison  of  three  product  detectors. 
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SPACE     ELECTRONICS     CO.,     DIV. 
CORP.  WILL  TRADE  NEW,  PERFECT, 
EQUIPMENT     FOR     ANY     SURPLUS 


OF  MILITARY  ELECTRONICS 
UNOPENED  CARTON  AMATEUR 
EQUIPMENT     LISTED     BELOW. 


We'll  give  you  any  piece  of  equipment  that  you  name  HAMMARLUND,  COLLINS,  HEATH,  NA- 
TIONAL, GONSET,  ETC.,  ETC.  at  our  low  trade  cost  in  exchange  for  any  piece  of  surplus  equip- 
ment valued  at  our  higher-than-market  evaluation. 


NAVY:  "TED"  TRANSMITTERS, 
AN  SPN-5,  7,  II,  IS  RADAR  Ray- 
theon 1400.  1.  2,  1500  (Pathfinder 
Radar)  AN/URA-8B,  AN  SPA-4T  8, 
9, 

AN  GRC:  3f  4,  5,  6,  7,  8,  9,   10.  19, 

26,  46.  RT  66.  67,  68.  70.  AM-65/ 
GR,  T368C  URT,  PP  109  GR,  PP- 
112  GRf  RT  174  PRC  8.  R-108/GR, 
RT  175/PRC-9,  R-109-GR.  RT-176' 
PRC10.      R  110   GR.      T217A/GRC- 

27.  T195/GR.  R-278B/GRC-27.  R- 
125/GR.  MD-129A/GRC-27,  T-235/ 
GRCIO.    SB-22/PT. 

COMMERCIAL  AIRCRAFT  COM- 
MUNICATIONS: 

COLLINS:  17L-4,  7,  51X-2.  3,  618s, 
t,  479S-3,  479T-2,  1882,  3,  4.  578- 
D-l.  578X-I,  WP  10L  618M-1,  51R- 
3,   6.    SlV-2,3.4. 


INDICATORS:  ID-250,  1,  ID-387,  ID* 
257,  ID-307.  ID  351,  ID-1103,  ID* 
637,    ID-310,   ETC, 

TEST      EQUIPMENT,      AN/URM-25* 

AN/URM-26,  SG-1A/ARN,  AN/ 
URM-80.  AN/URM-81.  SG-2A/GRM, 
AN  URM-32.  AN  ARM-B\  SG-13/ 
ARM,  AN/URM-48.  AN/ARM-25, 
AN/ARM  22,  AN/ARM-65,  AN/ 
ARM*5,  SG-66/ARM,  AN/USM-26, 
AN/UPM-98,  AN/UPM99,  AN/ 
UPM-4A,  MO-83A,  AN/USM-X6, 
AN/URM-43.  AN/APM-66,  AN/ 
APM68,  TS-723/U,  TS-757,  AN/ 
UPM-32,  TV-7/U,  TV-2/U,  AN/ 
PRM-10,  ME-ll/U,  AN/ARM-51, 
TS-710,     TS330,     TS-683,     TS  382, 


TS-621,  AN,  URM-52,  TS-510A.  AN/ 
URM-44.  AN/PSM-6B.  AN/URM-7, 
AN/TRM-3.  SG24/TRM,  ME-6  U, 
AN/URM-14,  AN/GPM-15,  ME-30A 
U,  AN/USM-24,  AN/USM-50,  IP- 
lll/ART-26,  TS-497B,  TS-403B, 
TS  186D,  TS-505D,  TS-537.  SG 
12A/U,  ETC. 

RECEIVERS:  AN  APR-9,  13,  14. 
R-388/URR,  R-388A,  R-390,  R- 
390A,'  R  391.  R-392,  R-274,  R-220. 
SP-600JX,   51J-2,  3.  4,   5IS-L    ETC. 

AIRCRAFT     EQUIPMENT:     AN/ARC- 

34,  44,  38,  52,  58,  27,  73,  84,  ETC., 
AM/ARN-14,  21.  59,  67,  AN/APN- 
70.  81.  84,  22,  AN  APS-20E,  81, 
100. 


Call  or  write  today  (collect,  at  our  expense)  for  our  generous,  better-than-anyplace- 
else  quotation.  Call  now  before  "we  get  more  of  what  you  got  than  we  need" 

SPACE  ELECTRONICS  CO.  "»»»«»«»« 

Div.  of  Military  Electronics  Corp. 


BRONX,   NEW   YORK   10457,   (212}   CY   9-0300 


circuit  is  similar  to  one  used  in  one  of  the 
newer  "amateur-band-only"  HF  receivers,  but 
an  additional  L-C  filter  (5  mh  and  510  pf) 
was  added  to  cot  down  455  kc  in  the  output, 
and  dc  was  used  for  the  heater.  These  addi- 
lions  were  to  prevent  the  audio  output  VTVM 
from  reading  455  kc  or  60  cps,  to  either  of 
which  frequency  it  was  sensitive.  The  6BE6 
product-detector  circuit  is  shown  in  Fig*  4 
and  the  response  curve  is  also  shown  in  Fig.  5. 

As  can  be  seen,  the  useful  ranges  of  the 
transistor,  FET,  and  tube  product  detectors 
are  respectively:  55  db,  67  db,  and  58  db. 
The  FET  detector  is  clearly  the  best  of  the 
three  circuits  tried* 

One  note  of  caution  is  in  order,  however, 
since  the  FET  product  detector  operates  at 
an  output  level  about  23  db  below  that  of 
tube  circuit.  If  this  detector  is  to  be  used  to 
replace  the  6BE6  circuit  in  a  receiver,  an  extra 
audio  amplifier  stage  must  be  added. 

■    -    .   W6GXN 
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OFFERS 


The  Hommarlund  HQ-170A  offers  the  Amateur  a 
practically  endless  combination  of  tuning  techniques 
whereby    optimum    reception    of    SSB   CW  &  AM/MCW 

may     be     achieved.     Selectable     Sideband,     Full     dial 

coverage  6  thru    160  meters,   plus  2   meter   calibration. 

Built-in    100    kc    Crystal    Calibrator,    Automatic    Noise 

Limiter.    and     many     other    features. 

HO-170A  5369.00 

HQ-170AC     with     24     hour     clock/timer     $379.00 


Also     in     stock: 

HQ-170A-VHF  $42900 

HCM70AC-VHF  with  24  hour  clock/timer  $439.00 

(VHF    Series:    From    2   to    160    meters) 


i** 


HG-1 00C 
HQ-140X 

Write 


"Used     Equipment     Special4 

$105.00 
$124,95 
for     Latest    Complete     List 


(ACUKl 


PO.  BOX   312 


FONE 
603-225-33S8 


CONCORD,    N.    H 
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Gary  Elliot  W7UXP/1 

Box  45 

Prospect  Harbor,  Maine 


Put  Your  HW-22  on  CW 

It  only  takes  a  few  minutes  to  modify  this  Heath  SSB  transceiver  for  CW 


I  admire  the  Heathkit  mouoband  SSB  trans- 
ceivers and  feel  that  for  t J  ie  price,  they  are  one 
of  the  best  bins  on  the  amateur  market.  Their 
only  weak  point  is  that  they  have  no  provisions 

r  CW.  However,  the  HW-22  can  be  put  on 
CW  very  easily  (and  no  changes  in  its  appear- 
ance) by  cathode  keying  the  12BY7  driver, 
V5  and  by  lowering  the  VFO  frequency  to  tl 

\V  segment  of  the  40  meter  band. 


l 


11 


Alter  pulling  the  chassis  and  turning  the 
unit  on  its  side,  locate  the  driver  tube  V5 
(12BY7),  Carefully  remove  the  grounded  side 
of  R52  (a  150  ohm  resistor  connected  to  pin  1, 
the  cathode  of  V5)  and  solder  a  two  foot  pie< 
ul  insulated  hookup  wire  to  the  free  end  of 
R52.  Next  strip  one  quarter  inch  of  insulation 
from  another  two  foot  piece  of  insulated 
hookup  wire  and  tin  its  end.  Insert  the  tinned 

id  of  the  prepared  hookup  wire  through  the 


The  keying  line  and  connection  are  shown  at 
the  end  of  the  pencil  point.  The  12BY7  driver  has 
been  removed  for  this  picture. 


hole  in  the  printed  circuit  board  vacated  by 
R52  and  solder, 

Now  locate  the  VFO  coil  L6.  Moving  the 
slug  out  will  lower  the  frequency.  It  is  easier 
to  turn  the  slug  from  the  bottom  side  rather 
than  the  top,  Re  sure  C131,  the  main  tuning 
capacitor,  is  fully  meshed  before  turning  the 
VFO  slug.  In  my  case  turning  the  slug  all  the 
way  out  to  the  stop  brought  the  frequency 
down  to  7012  kc.  After  the  adjustment  of  U 
the  transceiver  will  now  tune  100  kc  or  so  of 
the  bottom  of  the  40  meter  band*  Replace  the 
cabinet  and  put  the  twisted  two  foot  length 
of  hookup  wire  through  one  of  the  holes  in  the 
cabinet.  Connect  the  free  ends  of  this  hookup 
wire  to  a  bug  or  k 

Operation 

With  the  function  switch  in  tune  position, 
3  DC  voltage  is  applied  to  the  balanced  mod- 
ulator to  provide  a  steady  output  signal  for 
transmitter  tuning  purposes,  but  since  we  have 
lilted  the  cathode  of  the  driver  V5  from  DC 
ground,  we  are  now  able  to  key  this  output 
_piaL  To  operate  the  HW-22  on  CW  just  put 
the  function  switch  in  the  tune  position,  close 
(lie  key,  load  in  the  normal  manner  and  start 
sending  CW.  To  receive,  just  put  the  function 
switch  back  in  the  VOX  position. 

I  have  made  many  CW  contacts  with  the 
HW-22  and  all  k- ports  have  been  ev -client 
with  no  signs  or  reports  of  clicks,  drift  or  chirp. 
This  modification  can  also  be  made  to  the 
HW      1  and   HW-12. 

To  put  the  HW-22  hack  on  SSB,  just  raise 
the  VFO  frequency  back  to  T200  kc  and  close 
the  key.  The  modification  for  CW  takes  less 
time  than  reading  this  article, 

.  .  -  W7UXP 
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HEATHKIT,  HAM  RADIO  AND  HERB  GORDON 

Contrary  to  the  general  belief  among  radio  jobbers,  I  feel  that 
Heal lik it  products  have  very  high  resale  value.  In  fact,  I  build  Heaih- 
kits  too  and  very  much  enjoy  doing  so.  Their  design,  layout,  and  in- 
structions are  superb,  and  if  you  follow  the  instructions  precisely  you 
will  have  an  equivalent  to  a  factory-wired  product.  NO,  I  don't  sell 
Heathkiis — cant  do  it  directly  for  there  is  nothing  in  it  for  us,  but  I 
do  take  Heathkits  in  trade,  and  J  encourage  all  of  my  friends  when 
they  are  disposed  to  trading  to  remember  this  fact. 

Because  Heath  has  been  so  consistently  good  over  the  years  in  mak- 
ing a  fine  product  available  to  neophytes  and  veterans  alike,  they  have 
contributed  to  the  over-all  strength  of  ham  radio  and  made  all  of  us 
the  better  for  it,  and  anything  which  helps  ham  radio  is  going  to  get 
my  vote.  To  that  end  I  will  gladly  accept  any  Heathkit  ham  product 
in  trade  provided  only  that  the  original  design  has  not  been  altered  or 
changed  and  that  a  reasonably  good  job  of  wiring  has  been  done, 

HAMMARLUND,  TOO 

I  still  have  a  few  brand  new  Harnmarlund  HQ-105  receivers  left  at 
$169*95,  For  those  who  missed  my  December  ad,  this  is  a  general 
purpose  set  with  excellent  ham  band  characteristics,  BC  thru  10  me- 
ters, RF  gain,  BFO,  Q  multiplier,  S  meter,  tuned  RF  stage — really  the 
works,  a  darn  good  value  at  $219,50  regularly,  but  until  the  last  of 
these  go  my  price  is  $169.95  delivered  to  your  door  in  continen- 
tal USA. 

MOSLEY,  ROHN  AND  CDR 

With  the  snow  all  gone  and  the  ground  firming  up,  isn't  it  time  you 
considered  overhauling  the  most  important  part  of  your  whole  sta- 
tion? We  have  the  TA33s  in  stock  at  $109.95.  Rated  a  KW  input,  I 
have  never  known  one  to  fail  for  any  ham.  They  are  our  most  popu- 
lar HF  beam  and  justly  so.  They  should  be  mounted  as  high  and 
clear  as  you  can  get  them — and  here  is  where  the  Rohn  comes  in.  I 
have  Rohn  #6  and  #25  in  stock  at  $15.95  and  $18,60  per  10-foot 
lengths  respectively — and  all  the  CDR  line  too.  The  minimum  rotor 
you  should  use  for  the  TA33  is  the  TR44  at  $64,95 — or  if  you  have 
a  larger  array  the  Ham-M  at  $119,95, 

Let  me  quote  your  antenna  needs  including  the  foam  coax,  the 
rotor  cable,  connectors,  and  tower  beams.  Catalogs  of  all  standard 
brands  cheerfully  sent- — prompt  service — and  free  advice. 

de  W1IBY 
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HERBERT  W.GORDON  COMPANY 

AVoodchuck  Hill,  Harvard,  Mass.,  01451 
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MAY   1966 


89 


Lew  Clark  WA2T0V 

1800  S.  Park  Ave. 

Hoddon  Heights,   N.J.  08035 


Variable  Voltage 
Transistor 
Power  Supply 


I  don't  imagine  I  am  alone  when  it  comes  to 
a  spur  of  the  moment  decision  to  try  out  some 
new  fangied  transistor  project  (or  something 
you  have  copied  from  Bill  Hoisington  using 
transistors)  only  to  find  you  either  have  no 
batteries  around  or  those  that  you  do  have 
should  be  buried  with  honors,  having  already 
served  a  very  useful  life.  Rather  discouraging. 

Here  is  a  transistor  power  supply  for  your 
bench  or  shack  that  is  ready  to  go  on  short 
notice  and  simply  needs  an  available  AC 
outlet  (Fig.  1). 

This  supply  has  operated  in  the  author's 
shack  for  some  time  without  any  hitches  and 
is  rarin*  to  go  on  a  minute's  notice.  All  com- 
ponents are  readily  available  from  off-the-shelf 
lock  of  most  any  radio  parts  distributor,  mail 
order  houses  (Allied,  Lafayette  and  Newark) 
and  in  many  cases  out  of  your  well  stocked 
junk  box.  The  transistor  used  in  the  supply  is 
not  an  exotic  and  high  priced  type. 

As  noted  in  the  schematic,  this   is  a  low 
voltage  dc  supply*  Output  is  adjustable  up  to 
18  volts.  The  maximum  current  at  18  volts  is 
about  30   ma.   On   some  lower  voltages   th< 
current  may  run  as  high  as  J*  amp. 

Some  experimentation  was  required  for  Rlt 
but  after  a  few  additions  and  subtractions  it 
was  found  that  2000  ohms  2  watts  did  the 
best  job  for  all  around  performance  and 
smooth  operation. 

This  was  built  in  a  6  x  5  x  4"  Mini-box 
(Fig,  2)j  but  can  be  constructed  in  something 
smaller  if  desired.  Originally  it  was  contem- 
plated using  a  meter  with  the  supply,  installed 
in  the  box,  but  not  having  a  suitable  meter 
handy  at  the  moment,  the  project  was  com- 

WA2TOV  te  an  avid  Jwmehrewer  interested 
in  UHF  and  SHF.  He  tcorks  at  the  inspection 
and  testing  department  of  Weathers  Electron- 
ics  and  Dt       apment. 


pleted  without   it.  The  calibration  under  the 
dial   was  made   by  hooking   up   a  volt   meter 

i  a  suitable  scale  and  marking  off  the  voltage 
readings  convenient  for  work  on  my  bench. 

The  circuit  wiring  is  all  between  two  eight 
point  tie  strips,  one  each  side  of  the  box. 
The  rectifiers  can  be  seen  above  the  two  1000 
uf  capacitors.  The  500  nf  filter  capacitor,  be- 
tween transistor  base  and  potentiometer,  is 
to  the  right  in  the  photo.  Using  this  supply 
on  light  loads,  as  presented  by  most  transistor 
circuits,  there  Is  a  slight  drop  of  about  4 
to  o%y  but  this  is  hardlv  noticable. 

Since  this  supply  is  definitely  not  intended 
as  a  continuous  replacement  for  batteries,  but 
just  as  a  handy  bench  supply  for  trying  out 
various  experimental  circuits  and  during  repair 
work  on  gear,  its  few  faults  are  miniscule. 

I  feel  the  components  have  ample  ratings 
and  will  suffice  as  compared  with  what  would 
be  taken  from  regular  cells.  A  note  at  this 
point  is  worth  mentioning*  There  is  no  heat 
sink  used  with  the  2N301  as  this  would  in- 
crease the  total  size  by  a  considerable  amount. 
Also  note  that  the  transistor  is  mounted  on 
small  bracket  (Fig.  2)  made  by  bending  a  small 
piece  of  aluminum.  Shoulder  washers  are  used 
on  the  two  bolts  suspending  the  bracket  to 
insulate  it  from  the  Mini-box,  and  a  small  piece 
of  insulating  material  (bakelite  in  the  author's 
case)  is  used  between  the  bracket  and  case. 
The  binding  posts  arc  also  insulated  from  the 
ease   by   using   shoulder   washers.    Remember 
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Fig.  1.  Schematic  of  the  transistor  power  supply. 
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Fig,  2,  Mounting  the  series  regulator  transistor. 

(hat  transistor  heating  is  a  factor  at  low 
output  voltages  and  without  a  heat  sink  in- 
corporated in  this  supply  it  is  not  advisable  to 
run  on  high  current  tor  lengthy  periods  of 
lime  without  cooling  the  2X301  off.  However, 
as  stated  before,  this  can  be  overcome  by 
adding  a  heat  sink  lor  the  2N301  and  addi- 
tional bulk  to  the  supply.  In  most  transistor 
circuits  the  current  requirements  are  quite 
low  and  this  supply  has  more  output  than  is 
normally  required  or  needed* 

The  hookup  of  the  circuit  follows  with  most 
power  supplies  in  that  it  is  quite  simple  and 
the  main  factor  is  the  insulation  of  the  2N301 
shelf  and  plugs  from  the  case.  Placement  of 
the  components  is  not  critical  and  can  be 
made  to  your  own  pet  methods.  The  adjust- 
able Ira l  ore  is  quite  useful  in  that  you  can 
determine  the  voltage  limits  at  which  a  piece 
of  transistorized  equipment  will  operate  prop- 
erly, I  have  come  up  with  many  other  uses 
for  this   piece   of  equipment  and   I   am   sure 

you  will  too. 

Those   of   you    getting   your   ''feet    wet"   on 

transistors   will    appreciate   the   usefulness   of 

I  his  supply. 


nside  view  of  the  power  supply 


SONY  MIKE-HEADSET 

Radio  Products  Sales  has  made  a  fan- 
tastic buy  on  this  high  quality  Sony 
mike  headset  and  we're  passing  our 
savings  on  to  you.  Get  constant  output 
for  safe,  convenient  mobile  and  home 
operation. 

*Low  impedance  mike  with  built-in 
matching  transformer  50  to  3300  ohms. 
A  Philmore  ST-12  or  equivalent  trans- 
former may  be  used  to  raise  the  out- 
put still  further  if  desired. 

*The  earphone  has  velvetized  foam 
rubber  padding  for  sound  isolation  and 
comfort.  Input  is  8  ohms  and  the  ele- 
ment is  a  midget  speaker  as  in  high 
fidelity  headsets. 

*Both  mike  and  earphone  are  mois- 
ture and  heat  resistant. 

*Comes  with  genuine  leather,  Mo- 
rocco finished,  dual  zipper  carrying 
case.  This  case  is  perfect  for  use  as  a 
camera  case  and  has  a  compartment 

for  filters. 
^California  residents  add  4%  sales 

tax  (28c). 


$6.95  ppd 
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Martin  Krey  K7NZA 

3608  West  Minnezono  Ave. 

Phoenix  1  9,  Arizona 


Here's  a  Ham  with  a  Heart 


Charles  B.  Grout  is  a  ham  with  a  heart— 
and  a  peck  of  trouble.  In  fact,  its  the  trouble 
that  has  given  him  the  time  to  be  Mercury 
for  other  multiple  sclerosis  victims.  Yep,  that's 
right,  K7SML  is  an  MS  patient  himself,  and 
since  he  knows  first  hand  what  an  MS  victim 
has  to  contend  with  in  the  line  of  handicaps, 
he  goes  out  of  his  way  to  make  his  Phoenix 
ham  station  something  of  a  message  center 
for  MS  patients  and  their  relatives  and  friends. 

Ten  years  ago,  Charles  was  a  Denver  area 
banker  on  his  way  up.  At  fortv-two  he  was 
president  of  the  Littleton  National  Bank  cf 
Littleton,  Colorado-  Life  was  bright  and  chal- 
lenging. Then  he  got  MS,  and  his  world  of 
business  was  shattered.  He  continued  as  bank 
president  as  long  i-  doing  s<>  was  wise;  and 
then,  realizing  that  MS  is  a  progressively 
worsening  illness,  he  gave  up  his  high  office 

and  moved  to  Phoenix  lor  its  healing  warmth. 
That  was  six  years  ago.  The  mild  weather 
didn't  make  Charles's  illness  any  better,  but 
it  kept  him  feeling  good  enough  to  want  to  do 
something  worthwhile  with  his  time.  In  1962 


Chuck  Grout  K7SML,  answers  o  CQ  in  his  shack 
in  Phoenix  while  his  XYL,  Ida,  stands  by  to  help 
out  on  the  land  line.  Rig  is  an  SBE  33,  which 
Chuck  runs  barefoot. 


he  decided  that  since  lie  had  been  trained  in 
Morse  code  in  the  Navy  during  World  War  II, 
he  would  make  a  stab  at  getting  into  ham 
radio. 

Considerably  restricted  in  movement  by 
then,  Charles  nevertheless  pushed  himself  into 
his  quest  in  his  characteristic,  determined  way. 
and  he  soon  got  his  Novice  license.  He  oper- 
ated code  for  a  year,  and  then  he  passed  his 
test  for  a  General  license  and  was  in  fine  busi- 
ness shape  to  go  on  phone.  Phoenix  area  hams 
had  erected  an  inverted-V  all-band  trap  an- 
tenna and  installed  his  gear  for  him  when  he 
had  gotten  his  Novice  license,  so  all  he  had 
to  do  was  swing  over  to  a  phone  band  and 
go  to  work  on  the  mike. 

Hamming  quickly  became  a  big  thing  in 
the  life  of  Charles  B.  Grout,  and  he  began 
spending  most  of  his  waking  hours  in  front  of 
his  barefoot  SBE  33,  It  wasn't  long  until 
K7SML  was  a  common  call  on  15  and  20 
meters,  and  the  handle.  Chuck,  had  replaced 
the  name  of  Charles  B.  Grout.  Chuck  found 
the  precision  of  hamming  not  unlike  the  exact- 
ness of  banking;  and  he  was  glad,  too,  to  find 
that  radio  could  give  him  an  opportunity  to 
help  other  people. 

In  the  year  since  he  got  his  General  ticket, 
K7SML  has  worked  virtually  every  state,  in- 
eluding  Hawaii  and  Alaska,  and  he's  gotten 
into  New  Zealand,  Argentina,  Puerto  Rico,  and 
Australia-  During  the  year,  he's  also  gotten 
acquainted  with  many  of  the  500  MS  victims 
in  the  Phoenix  area,  and  he's  gotten  a  number 
of  them  in  touch  with  relatives  n\n\  friends 
both  near  and  far— no  mean  accomplishment 
for  a   man   who  cannot   walk  or  read   a   book 

any  longer. 

Typical  of  Chuck  s  service  to  fellow  MS-ers 
is  the  phone  patch  he  recently  ran  for  a  friend 
in  Phoenix,  The  friend,  Barclay  Harris,  whom 
Chuck  had  met  through  the  MS  Association, 
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had  fallen  and  broken  his  hip.  His  elderly 
mother  in  Minneapolis,  and  his  own  son,  who 
lives  with  her  while  attending  the  University 
of  Minnesota,  had  become  much  distressed 
after  hearing  about  the  accident.  Mr.  Harris 
wanted  to  put  their  minds  at  ease,  and  he  was 
able  to  do  so  with  the  help  of  K7SML.  Chuck 
made  a  20-meter  contact  in  the  Twin  Cities 
area  who  patched  him  in  to  the  mother  in 
Minneapolis,  and  Chuck  patched  in  Mr,  Harris 
in  Phoenix,  Hearing  her  son's  voice  and  his 
calm  assurances  erased  the  mother's  anxiety, 
micl  she  happily  put  her  grandson  on  the 
phone  to  let  him  share  in  the  family  chat. 
Evervbodv  felt  better  after  that  contact— in- 
chiding  Chuck. 

Chuck  Grout  says  that  without  the  help  oi 
his  jovial  XYL,  Ida,  he  just  wouldn't  have  a 
ham  station  at  all.  In  fact,  when  the  traffic 
gets  heavy  at  station  K7SML,  Ida  often  mans 
the  telephone  and  rigs  up  the  phone  patches 
while  Chuck  handles  the  microphone.  Both 
Chuck  and  Ida  like  to  recall  the  lighter  ex- 
periences they've  had  on  ham  radio, 

Chuck  says  the  funniest  phone-patching 
experience  of  all  comes  on  40  meters  when 
a  Colorado  ham  called  CQ  Phoenix  with  im- 
portant traffic  for  his  wife,  who  was  visiting 
in  the  Valley  of  the  Sun.  Chuck  took  the  call, 
and  Ida  got  the  wife  on  the  land  line.  When 
Chuck  patched  husband  and  wife  together, 
the  wife  promptly  informed  her  mate  that  she 
had  just  started  eating  a  big  bowl  of  soup  and 
that  she  could  think  of  nothing  more  impor- 
tant than  getting  back  to  it*  Then  she  hung 
upf  leaving  Chuck  the  job  of  saying  73  to  the 
bewildered  husband. 

And  so  it  goes  for  Chuck  Grout,  day  after 
wonderful,  challenging  day.  Whether  the  traf- 
fic is  humorous  or  deeply  serious,  he  will  be 
in  the  shack  passing  mon  than  his  share  of  it, 
lie  says  he  figures  there  are  a  lot  of  people 
in  the  world  who  are  worse  off  than  he  is, 
and  he's  going  to  help  them  if  he  gets  the 
chance. 

While  Chuck  enjoys  helping  others— and 
especially  MS  victims— to  get  messages  passed, 
he  has  never  gotten  too  busy  to  shoot  a  CQ 
up  Denver  way  and  get  a  contact  there  to 
patch  him  in  with  his  eighty -year-old  mother. 

"Moms  have  feelings,  too/'  he  says,  "and, 
anyway,    1    get   a   big  kick   out   of  talking   to 

mine, 

Chuck  Grout  and  his  dedicated  operation 
of  K7SML  must  be  an  inspiration  to  many, 
for  as  one  Phoenix  ham  was  recently  heard 
to  say  about  him,  "There's  a  ham  with  a  real 
heart— in   more   ways   than  one." 

.    .    .  K7N2A 
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Don  Hansen  W9ZZH 
2143  N.  70th  St. 
Wauwotosa,  Wise 


Fuses 


Protect  your  expensive  equipment  from 
overloads  and  burnouts,  The  simplest  way  to 
protect  your  equipment  is  with  fuses,  A  fuse 
is  a  circuit  protecting  device  that  disconnects 
the  equipment  from  the  power  source  when  a 
potentially  damaging  fault  occurs  in  the  unit. 
A  fault  is  a  moderate  overload  or  short  circuit 
that  could  cause  a  fire  hazard  or  damage  the 
equipment 

A  fuse  operates  on  a  time  element  principle, 
The  fuse  will  blow  almost  instantaneously  for 
a  short  circuit,  but  blows  after  a  definite  time 
lag  for  a  moderate  overload.  The  time  to  blow 
varies  inversely  with  the  overload  current. 

When  a  short  circuit  or  overload  occurs, 
(lie  fuse  link  vaporizes  and  becomes  ionized, 
forming  an  arc.  To  interrupt  the  circuit,  the 
arc  must  be  extinguished.  To  extinguish  the 
arc,  a  current  zero  must  be  obtained. 

There  is  no  current  zero  for  direct  current; 
therefore,  the  current  must  be  fore*  to  zero 
to  extinguish  the  arc*  There  are  two  major 
wavs  to  force  the  current  to  zero.  The  first 
method  is  to  increase  the  arc  resistance  until 
the  voltage  drop  across  the  arc  equals  the  cir- 
cuit voltage.  The  second  method  is  to  decrease 
the  arc  temperature  and  ionization.  Arc  resist- 
ance is  increased  by  lengthening  the  palh  of 
the  arc  and  by  constricting  the  diameter  of  the 
arc.  The  length  of  the  arc  path  is  increased  by 
the  continued  melting  of  the  fuse  link  due  to 
the  high  temperature  of  the  are.  Are  diameter 

is  constricted  bv  use  of  fillers  in  ihe  bodies  of 

* 

certain  types  of  fuses.  Arc  temperature  and 
ionization  reduction  is  accomplished  by  enclos- 
ing the  (useable  element  in  a  protective  tubing 
and  filling  the  tubing  with  silica  filler.  When 
the  element  melts,  the  heat  from  the  resulting 
arc  melts  the  filler.  The  filler  conducts  heat 
away  from  the  arc,  reducing  ionization  and 
causing  the  arc  to  extinguish. 

Alternating  current  periodically  passes 
through  zero.  When  the  current  passes 
through  zero,  ihe  arc  is  extinguished.  It  is  only 

W9ZZH  is  an  electronics  engineer  (Wisconsin) 
at  Industrial  Controls  Division  of  Square  D. 
He  likes  to  design  and  construct  ham  gear  and 
has  written  a  number  of  articles  for  73. 


necessary  to  that  the  arc  is  not  re-estab- 

lished when  the  ac  voltage  attempts  to  can 
the  current  to  flow  again.  When  the  ac  cur- 
rent is  near  zero,  it  is  very  important  to  dc- 
ionize  the  arc  gap  s«>  the  arc  cannot  be  re-es- 
tablished. The  arc  will  remain  extinguished 
when  the  dielectric  strength  of  the  gap  per- 
manantly  exceeds  the  voltage  that  tends  to 
re-establish  the  current  in  the  circuit. 

Fuse  types 

There  are  two  major  styles  of  fuses:  the 
plug  and  cartridge.  The  plug  fuse  will  not  be 
discussed  in  this  article.  Cartridge  fuses  are  of 
two  types.  One  type  has  knife  blades  and  the 
other  has  ferrules.  The  ferrule  fuses  are  nor- 
mally used  to  interupt  circuits  up  to  60  amps 
and  the  knife  blade  fuses  are  used  to  interupt 
circuits  earning  60  to  600  amps.  Ferrule  fuses 
are  generally  used  in  electronic  equipment. 

The  three  common  types  of  fuses  are  the 
high  speed,  medium  lug,  and  slow  blow.  High 
speed  fuses  are  used  where  any  time  lag  would 
be  damaging  to  the  equipment  being  pro- 
tected. Ammeters  and  milliammeters  are  ex- 
amples of  this  type  of  equipment.  Medium  lag 
fuses  are  the  most  widely  used  fuses.  They  are 
used  when  there  are  no  special  requirements, 
such  as  protecting  equipment  that  requires 
high  speed  fusing  or  draws  current  surges. 
Time  delay  fuses  are  used  to  protect  equipment 
that  draws  a  high  initial  current  that  later 
drops  off  to  a  normal  operating  value.  Motor 
starting  current  or  power  supply  filter  capaci- 
tor charging  current  are  common  examples  of 
surges. 

Quick  acting  and  medium  lag  fuses  have  a 
single  link  that  blows  when  overloaded.  Slow 
blow  fuses  have  a  compound  element  consist- 
ing of  a  fusible  link  and  a  thermal  cutout.  The 
link  acts  on  high  currents  due  to  shorts  or  very 
high  overloads.  The  thermal  cutout  functions 
on  low  or  moderate  overloads,  preventing  the 
fuse  from  blowing. 

Fuses  also  have  voltage  ratings.  The  voltage 
rating  is  the  maximum  voltage  at  which  the 
less  than  the  maximum  voltage  rating  of  the 
fuse  can  clear  the  circuit  The  fuse  will  op 
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erate  satisfactorily  in  circuits  with  voltages 
[ess  than  the  maximum  voltage  rating  of  the 
fuse.  Underwriters*  Laboratories  require  that 
fuses  rated  at  250  volts  must  be  capable  of  in- 
terrupting 250  volt  circuits  that  can  deliver 
10,000  amperes  to  a  short  circuit.  This  gives  a 
great  safety  factor  to  the  average  application 
of  a  fuse. 

Using  fuses 

Fuses  are  generally  used  to  protect  wiring  or 
equipment.  Wiring  is  fused  to  eliminate  fire 
hazard  clue  to  heating  effects  of  the  overload 
current  Equipment  is  fused  to  prevent  expen- 
sive damage  due  to  shorts  or  overloads-  Fig.  1 
lists  fuse  sizes  to  protect  various  insulated 
copper  wire  sizes. 

The  most  common  use  of  fuses  in  electronic 
equipment  is  to  fuse  the  115-volt  or  230-volt 
power  inputs  to  the  equipment  To  find  the 
size  of  fuse  to  protect  the  power  supply,  deter- 
mine   the    input   volt-amperes    (VA)    to    the 
power  supply.  Refer  to  Fig.  2  to  determine  the 
size  of  fuse  to  use  once  the  volt-amperes  have 
been  determined,  The  VA  input  to  the  power 
supply   can   be   determined    by   measurement 
with  a  voltmeter  and  an  ammeter  and  multi- 
plying their  indications  to  obtain  volt-amperes. 
The  VA  input  can  also  be  calculated  from 
known   circuit  constants.   If  a  transformer   is 
used  in  the  power  supply,  determine  the  VA 
input  by  multiplying  each  current  being  drawn 
from  the  supply  in  amperes  by  the  voltage  at 
which    the    current    is    being    drawn.    Include 
current  through  bleeder  and  voltage  dividing 
resistors,   Also  include  filament  winding  volt- 
amperes  if  the  transformer  is  supplying  fila- 
ments. After  multiplying  the  various  voltages 
and   currents,    add   the   products    together   to 
obtain  the  total  volt-amperes  delivered  by  the 
power    supply.    Neglecting    transformer    core 
losses  and  copper  losses  (assume  transformer  is 
100%    efficient),   the    input   volt-amperes    are 
equal  to   the   output   volt-amperes.    Use  this 
value  to  determine  the  size  of  fuse  to  be  used 
from  Fig.  2. 

Medium    lag  fuses   are   normally   used   for 
fuses   selected   by   Fig.   2,   However,   if  large 
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Fig.  2.  Fuse  rating  for  various  powers. 

surges  are  encountered  or  cyclic  fatigue  is 
present,  slow  blow  fuses  should  be  used. 
Surges  would  normally  be  of  the  inductive  or 
capactive  type.  Cyclic  fatigue  is  caused  by  the 
weakening  of  the  fuse  link  due  to  hearing  and 
cooling  caused  bv  pulses  of  current  from  vibra- 
tors or  choppers.  As  the  link  heats,  it  expands; 
as  it  cools,  it  contracts.  This  weakens  the  fuse 
link  in  a  fashion  similar  to  bending  a  paper 
clip  until  it  breaks.  The  thermal  cutout  of  the 
slow  blow  fuse  is  a  spring  that  takes  up  ex- 
pansion and  contraction  due  to  heating  and 
cooling,  thereby  reducing  cyclic  fatigue  of  the 

fuse  link. 

When  fusing  instruments,  quick  blow  fuses 
should  be  used.  The  resistance  of  the  fuse 
must  be  taken  into  account.  To  determine  the 

size  and  resistance  of  fuses  to  be  used  in  in- 
struments,  manufacturers   catalogs   should  be 

consulted. 

A  common  error  made  in  the  selection  of  a 
fuse  is  to  select  a  fuse  with  a  rating  almost 
equal  to  the  normal  current  in  the  circuit  to  be 
protected.  Since  a  fuse  is  a  heat  operated  de- 
vice, its  characteristics  are  similar  to  those  of 
a  light  bulb.  The  more  current  passed  through 
a  given  light  bulb,  the  faster  it  will  burn  out. 
A  lamp  operated  at  three  percent  higher  than 
its  rated  load  will  have  its  life  reduced  by 
about  30  percent.  Fuse  life  is  also  governed 
in  a  similar  fashion.  Therefore,  a  fuse  should 
always  be  operated  at  currents  below  its  rated 
current  to  increase  its  life.  The  fuse  rating 
should  be  selected  to  be  somewhere  between 
the  normal  current  in  the  circuit  to  be  pro- 
tected and  the  lowest  overload  current  that 
could  cause  damage.  This  gives  the  fuse  longer 
life,  but  allows  it  to  protect  the  circuit  in  case 

of  overload. 

Now  that  you  understand  fuses,  check  your 
equipment  and  see  if  it  is  fused.  If  it  is,  check 
that  you  have  the  proper  size.  If  your  equip- 
ment" is  not  fused,  fuse  it.  Better  to  burn  up  an 
inexpensive  fuse  than  your  expensive  equip- 

ment-  .  .  .  W9ZZH 
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Eugene  Fleming  W0HMK 

328  Gunnison  Ave. 

Grand  Junction,  Colo,   81501 


Confession 


Sure,  I  know  it  shouldn't  have  been  done, 
but  sometimes  a  fellow  has  no  choice.  The 
judge  hasn't  decided  what  the  punishment 
will  ht  yet.  Obviously,  it's  a  new  crime.  No 
one  seems  to  doubt  that  it  is  a  crime,  even 
though  there  is  no  law  against  it.  The  lawyer 
made  a  point  of  that  at  the  trial,  hut  then  he 

ally  wasn't  on  my  side.  Max  Ik  they  will 
think  up  some  new  punishment  to  fit  the  crime 
like  exile  from  Earth  or  something. 

It  all  started  one  afternoon  whin  the  15 
meter  cw  hand  was  just  beginning  to  open  up. 
There  were  a  couple  of  QSO's  going,  but  they 
were  not  the  land  you  want  to  break  into.  So 
I  gave  a  good  long  CQ  myself  to  open  up  the 
band  a  little.  When  the  receiver  came  on, 
there  was  already  ,i  zero  beat  S9  signal  calling. 

*\  .  .  0IIMK  W0HMK  de  MR2LK/m 
MR2LK/m  AIT 

"MR2LK   MR2LK  de  W0HMK  R  Tnx   h 

11  Ur  RST  599  QTH  is  328  Gunnison  Axe, 
Grand  Junction,  Colorado  Hudl  is  Gene*  With 
my  left    hand    1    flipped  the   log  open   to   the 

mntries  list.  "Rig  hr  is  SG  100  rcvr  es  xmtr 
is  DX  LOO*  No  MR2  land  listed-  Maybe  he  is 
in  one  ol  those  in  v\  African  nations.  "Pse  QSL 
QTH?  MR2LK  de  W0HMK  K" 

"W0HMK  de  MR2LK  R  Ur  RST  579  Pres- 

it  QTH  is  approx  2800  miles  above  western 


U  S  in  synchronous  orlrit  of  Earth  Home  QTII 
is  Saklar  in  what  u  call  northern  hemisphere 
of  Mars  Hndl  is  Sobem  Rig  here  is  special 
built  using  a  computer  for  translation,  so  will 
not  describe  We  would  like  to  ask  a  favor  ol 

U  Would  U  consider  W0HMK  de  MR2LK  k" 

"MR2LK  de  W0HMK  R  0  r  pulling  my 
leg  OM  Better  cut  this  false  signal  b4  FCG 
tunes  u  in"  It  had  to  be  a  local  running  low- 
power  to  be  lobbing  in  the  kind  of  signal  this 
guy  had.  "Have  to  admit  it  is  real  original  gag 
tho  QTH?  MR2LK  de  W0HMK  K" 

"W0HMK  de  MR2LK  R  Earthman  U  R  in- 
solent Close  ur  eyes  immediately"  I  did  it  in- 
voluntarily. Before  I  could  think  what  it  was 
all  about  there  was  a  flash  like  that  of  a  flash- 
bulb and  the  faint  smell  of  ozone  in  the  air. 
The  cw  resumed,  "in  case  u  think  that  was 
a  coincidence,  keep  them  closed"  I  needed  no 
urging.  There  \  another  flash  and  more 
ozone.  "Can  Earth  technology  match  that. 
Gene  Will  U  co-operate  with  us  now  W0HMK 
<\o  MR2LK  K" 

If  they  could  make  a  noiseless  flash  like 
those  two,  no  telling  what  else  they  could  do. 
1  dreaded  to  think  of  making  them  angry,  I 
had  no  ambition  to  end  up  as  a  puff  of  white 
smoke,  or  for  that  matter  black  smoke  either* 
There  was  only  one  logical  thing  to  do. 

"MR2LK  de  W0HMK  R  OK  U  R  convinc- 
ing But  what  if  I  tell  our  government  U  R  up 
there"  This  time  there  was  no  warning  before 
the  flash.  Luckily,  it  was  behind  me,  but  it 
took  a  full  minute  for  my  eyes  to  recover.  No 
one  would  have  believed  such  a  story  anyway, 
but  I  was  stalling,  The  foreigners  waited  pa- 
tiently. "State  your  request  MR2LK  de 
W0HMK  K"  They'd  get  no  satisfaction  from 
thinking  me  willing. 

ffW0HMK  de  MR2LK  R  U  will  make  a  list 
nl  the  forsythia  trees  in  your  city  and  report 
the  location  of  each  to  us  Do  U  understand 
W0HMK  de  MR2LK  K" 

"MR2LK  de  W0HMK  R  What  is  forsythia 
Is  that  ur  name  for  that  kind  of  tree  or  earth's 
If  earth's,  what  language"  The  initial  surprise 
and  fright  was  beginning  to  wear  off  now1  and 
was  blooming  into  curiosity  and  fantasy,  "How 
long  have  you  been  up  there  Am  1  the  only 
one  to  be  counting  What  kind  of  power  did 
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you  use  to  get  here  Are  ur  electronics  all  solid 
state  Will  you  be  coming  down  soon  How 
many  are  in  ur  crew  Have  you  developed  use- 
ful telepathy  R  ur  intents  friendly  MR2LK  de 
W0HMK  K" 

"W0HMK  de  MR2LK  R  Keep  ur  questions 
to  yourself  We  do  not  need  a  lesson  in  linguis- 
tics, Karthrnan  Forsylhia  is  Anglisized  form 
of  the  Latin  name  for  an  ornamental  shrub  of 
the  same  family  as  the  olive  tree  It  produces 
\vllow  bell  shaped  flowers  in  the  spring  be- 
fore it  leafs  Do  U  understand  our  request 
W0HMK  de  MR2LK  K" 

"MR2LK  de  W0HMK  R  Yes  I  know  the 
plant  K" 

•TV0HMK  de  MR2LK  R  Count  them  in 
your  city  and  listen  for  us  to  contact  you  on 
this  freq  5  days  from  now  U  will  report  loca- 
tion of  each  plant  K" 

"MR2LK  de  W0HMK  R  It  is  not  possible 
to  make  contact  on  the  fifth  day  It  will  have 
to  be  the  seventh  K*  I  closed  my  eyes  tight 
and  waited. 

"W0HMK  de  MR2LK  R  That  is  acceptable 
SK  W0HMK  de  MR2LK/m  CLT 

Well,  the  rest  of  the  story  has  been  in  the 
papers,  so  there  is  no  need  to  tell  how  the 
transmissions  were  taped  by  an  SWL  down 
the  street,  how  the  FCC  monitored  the  report 
a  week  later,  and  then  turned  tlicir  tapes  over 
to  the  FBI,  or  about  the  hearings. 

You  would  think  they  would  give  you  an 
award  or  something  for  being  the  first  to  make 
contact  with  extra-terrestrials,  but  instead  I  get 
locked  up  for  counting  bushes.  But  how  could 
a  guy  likr  myself  know  the  Army  had  used 
those  bushes  as  a  hiding  place  for  their  Mar- 
tian detectors? 

.   .   -  W0HMK 


FOR  JUST 


$5.00  DOWN 


AN 


$5.23  A  MONTH 


YOU  CAN 


own   a    AMECO  TX-62  TRANSMITTER 


Kit        Wired 

753  Tri-Band  Transceiver 5179.95  $299.95 

TX-62  2  and  6  Meter  Transmitter S  149.95 

VFO-621    Matching  VFO  for  TX-62 59.95 

Complete  AMECO  line  available 
from  AMATEUR  ELECTRONIC  SUPPLY 

GOT  A  TRADE?  .  .  .  Use  handy  coupon  below  to 
get  our  deal  ...  no  obligation. 


USE    OR    ENCLOSE    THIS   COUPON    WITH 
ANY     ORDER     AND    WE'LL    SHIP.     .     .     . 


|  To:  AMATEUR  ELECTRONIC  SUPPLY 

|  4828  West  Fond  du  Lac  Avenue 

I  Milwaukee,  Wisconsin   53216 

I  I  am  interested  in  the  following  new  equipment:        7 

I 

I 

|  I  have  the  following  to  trade:         (what's  your  deal?) 


I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


Stiip  me  PREPAID  (your  expense)  the  following  items; 


I  enclose  S. 


t  will  pay  balance  (if  any) 


LZI  COD    Q  1  year    Q  2 years    Q  3 years 


Name 


Address 


City 


State 


Zip 


Send  Reconditioned  Equipment  Bulletin 
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Max  Winter  K2PIJ 
2444  Barker  Avenue 
New  York  67,  New  York 


Crossword 


Solution  on  page   114. 


Across 

1 P   Amateur  radio  operator 
2.  Vents  used  in  bass  reflex  speaker  enclosures 
9.   Adjustment    of    a    transmitter's    rf    amplifier 
stage  to  resonance 

2,  Consumed 

3.  Type  of  quartz  crystal 

4.  Fruit  drink 

5,  Movable  plates  of  a  variable  capacitor 
7,    Bandwidth  of  a  crystal 

9.   Type  of  gas  sometimes  used  in  voltage  regula- 
tor tubes 

20.  Old-fashioned  word  for  antennas 

21.  Type  of  circuit  coupling 

22.  Continent  (obbr.) 

23.  Band  from  30  to  300  kc  (abbr  J 

24.  Substance  in  tube   indicated  by  a  dot  in  dia- 
grams 

26.  Type  of  blocking  coil  (abbr.) 

27.  Trials  for  a  piece  of  equipment 

30.  Prefix  letters  for  certain  types  of  connectors 

31.  Type  of  wire  insulation  (obbr.) 

32.  Vehicle  for  a  mobile  rig 

33.  New  England  State  (abbr.) 

34.  Antenna  supports 

36.  Cover 

37.  Radial  disc  attached  to  dissipate  heat 

38.  Girl's  name 

39.  Vase 

40.  Common  material  used  for  a  mast  or  a  beam 

41.  Nimble 

43.  Unit  of  relative  power  used  to  express  ampli- 
tude 

44,  Mechanism  used  on  indexed  rotary  switches 
46.   Small  octal  based  tube  used  in  portable  sets 

49.  Transformer  winding  (abbr.) 

50.  Term  used  to   indicate  that  current   is  being 
taken  from  a  source 

52.  Present  name  of  RETMA 

53.  Transformer  winding  (abbr,) 

54.  Rescued 


55.  Transportation  systems 

Down 

1 .  Mata 

2.  Weight  of  BC-610 

3.  Electrical  measuring  instruments 

4.  Component 

5.  Old  Timer 

6.  Type  of  circuit  coupling  (abbrJ 

7.  RF  section  of  a  receiver 

8.  Celestial  body 

9.  Opposite  of  farads 
1  0.  Matinee 

1  1 ,  Church  seats 

1  6,  Grampus 

18.  Teaser 

20,  Stobilizer  circuit  in  an  FM  tuner 

22,  Stabilizer  circuit  in  an  FM  tuner 

24.  Diversion  for  children 

25.  Study  of  the  body  (abbr.) 

26.  Type  of  circuit  coupling  (abbr;,  plural) 

27.  Partial  output  point  of  a  transformer  winding 

28.  Open  a  circuit  breaker 

29.  Trigonometric  function 

31.  Components  in  a  circuit  having  one  or  more 
vacuum  tubes  with  a  single  input  and  output 

32.  Against  (prefix) 

35.  Noise  heard  on  a  radio  receiver 

36.  Three  (Italian) 

37.  Device  used  to  block  certain  frequencies 

39.  Shorter  in  wavelength  than  VHF 

40.  Writing  implement 

42.  Race  of  people  (obbr.,  plural) 

43.  Rodio  frequencies  within  definite  limits 

44.  Displaced  persons  (abbr J 

45.  Before 

46.  Near  (German) 

47.  Dielectric  for  some  types  of  variable  capacitors 

48.  Mothers  (colloq) 

51.  Mean  (obbr J 
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BEST  BUYS 


ARROW! 


MODULATION 
SCOPE 
intensity        A-1G0 


h  (uin 


AM,  CW  or  SSB 

Wave  envelope  or  trapezoid  patterns 

No  tuning  required 

Up  to  SO  Mc 

Will  handle  5W  to  1  KW  tAAQEi 

Uses  standard  connectors  *j    H^J 

Internal  sweep  ** 

Size:  9W  deep,  x  5W*  high,  x  3Vz"  wide 

Weight:  appro*.  5  lbs. 


VERSATILE  MINIATURE 
TRANSFORMER 

Same  as  used  In  W2EWL  SSB  Rig- 
March,  1956  QST,  Three  sets  of  CT 
windings  for  a  combination  of  imped- 
ances: 600  ohms,  5200  ohms,  22000 
ohms.  (By  using  center-taps  the  im- 
pedances are  quartered).  The  ideal  trans- 
former for  a  SSB  transmitter.  Other  uses: 
interstage,  transistor,  high  impedance 
choke,  line  io  grid  or  plate,  etc*  Size 
only  2"  h«  x  W  w.  x  W*  d.  New  and 
fully  shielded* 
$1.49  tt.«  3  for  53.95,  10  for  $12-50 

PRECISION 
PLANETARY  VERNfER 

for  exceptionally 
fine  tuning 

Shown  approximately 
actual  sue 

Superb  craftsmanship  toy  Jackson 
Bros,  of  England,  Ball  bearing  drive, 
'  dia.  Shaft  \W  long;  6:1  ratio. 
Vy  FB  for  fine  tuning.  Easily  adapt- 
able  to  any  shaft.  Comparable  value. 
$5.95  Model  4511  DAR 

St. 50  ea  10  for  $13,50 


BULLS  EYE    BUYS  AT 

ARROW 


ARROW 

i 

65 Cortlandt  St.,  NY.  7,  N.Y. 

212  —  Olghy  9-4730 


ELECTRONICS  INC 

«  525  Jericho  Tpke.,  Mineola,  N.Y.   • 

516  —  Pioneer  2-2290 


900  Rte.  110,  Farmingdale,  N.Y. 

516  —  MYrtle  4-6622 

18  Isaac  St.,  Norwalk,  Conn,    •  225  Rte.  46,  Totowa,  N.  J. 

203  —  838-4877  201  —  256-8555 


Hypo  Coil  Form 

In  constructing  ham  gear  over  the  past  few 
years  I've  often  run  into  the  problem  of  pro- 
curing good  quality  coil  forms  for  small  pieces 
of  equipment.  Here  is  an  easy  wav  to  convert 


something  that  is  readily  available  and  easy 
to  work  with.  We  are  all  familiar  with  the 
disposable  syringes  used  extensively  today  for 
innoculutions.  Well  they  make  dandy  coil 
forms  with  relatively  little  modification,  Simply 
remove  the  plunger  and  the  needle  and  trim 
down  to  an  appropriate  size  for  your  need* 
Then  wind  your  coil.  For  mounting,  simply 
drill  a  small  hole  in  each  tab  on  the  sides  of 
the   barrel  and    vou   can   mount    the   unit   on 

■ 

any  surface.  The  syringe  barrels  can  probably 
be  prosured  from  any  family  doctor  or  clinic 
that  yon  are  familiar  with.  If  worse  comes  to 
worse  you  can  buy  them  at  any  local  drug- 
store. They  come  in  a  variety  of  sizes  and 
lengths.  If  used  carefully  they  can  be  a  real 
"shot  in  the  arm"  for  any  piece  of  gear, 

.    .    .  Stanley  Scalize  W4WZZ 
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Use  your  old  converter  on  12  volts. 
S  meter,  TNS,  and  BFO,  too. 


Denys   Fredrickson   W0BMW 
3923  E.  Funston 
Wichita,  Kansas  67218 


Low  Voltage  Gonset  Super  Six 


This  article  describes  my  conversion  of  a 
Gonset  Super  Six  mobile  converter  and  other 
mobile  accessories  to  use  with  a  modem  tran- 
sistorized auto  receiver  that  doesn't  furnish  the 
high  B+  old  receivers  did. 

Gonset  Super  Six  modifications 

The  first  task  I  undertook  was  to  modify  the 
c  onverter  for  low  voltage  operation.  The  com- 
pleted schematic  is  shown  in  Fig,  L  Many  <»l 
the  existing  components  were  used;  the  tuning 
and  oscillator  circuits  Were  left  intact  except 
for  the  tubes.  A  500  pf  capacitor  was  paral- 
leled with  the  existing  100  pf  if  input  coupling 
capacitor;  this  really  increased  the  signals.  The 
AVC  switch  was  disabled,  but  you  may  use  it 


Dmys  is  an  electronics  engineer  for  Boeing 
Aircraft*  He's  also  a  semi-professional  magi- 
cian and  makes  his  own  tricks— teat cli  out  for 
him  at  ham  f est  s. 


if  desired.  The  wiring  of  the  "Broadcast-High 
Frequency"  switch  on  the  front  of  the  con- 
verter was  modified  so  the  whip  antenna  could 
also  be  used  for  the  broadcast  antenna.  The 
200  pf  capacitor  added  between  the  switch 
and  the  whip  antenna  connection  may  be  re- 
quired if  the  auto  radio  trimmer  will  not  peak- 
up  the  signal,  This  will  reduce  the  effect  of  the 
shunt  capacitance  added  due  to  the  long  coax 
cable  connected  to  the  whip  antenna.  This 
value  may  not  be  correct  for  your  particular 
installation  and  car  radio  input.  The  optimum 
value  may  be  found  by  the  cut  and  try  meth- 
od* A  filter  was  added  to  the  converter  12  volt 
input  line  by  making  a  choke  out  of  #16  in- 
sulted line  with  20  closewound  turns  on  a 
2a"  form. 

The  existing  oscillator  tube  socket  in  the 
Super  Six  may  not  have  all  the  socket  inserts 
to  accommodate  the  I2EK6  tube.  This  can  be 
rectified  by  simply  removing  an  insert  from 
another  socket  and  pressing  it  into  place.  This 
eliminates  the  need  for  replacing  the  socket. 


no,  m  WIRE 

20  TURNS 
3/6"  0IA 


+  12  VDC  o— 


"ON /OFF'1  SwrTCH 


k  "BC/MF* 

1  5W1TD4  ON 
J  FBONT  OF 
r  CONV. 


Fig,  1 w  Gonset  5u~ 
per  Six  modified 
for  low  voltage  op- 
eration. 


rti 

tOW  40M       75M 

(EACH  4 -25  pi  > 


1430  «C  OUTPUT 
TO  AUTO    ftCVft 


NEGATIVE    COEFFICIENT 
#»SEE    TEXT 


TOO 
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AVC   On 


20 


TO    VOL.   CONTROL  <H-I 

I 

|! 

!  i 

+  iZ  voc  cm-} 


Fig,  2,  5  meter *circuit  using  dual  triode  12U7. 

The  20  meter  bund  must  be  aligned  prior  to 
aligning  any  other  band.  This  is  accomplished 
by  adjusting  the  variable  capacitor  on  the  rear 
apron  of  the  converter.  The  oscillator  coil  ma\ 
have  to  be  adjusted  slightly  it  the  capacitor 
doesn't  quite  make  it.  After  the  20  meter  band 
has  been  aligned  these  two  must  not  be  re- 
adjusted during  the  remainder  of  the  align- 
ment. Be  sure  the  chassis  is  in  the  cabinet 
when  alignment  is  being  accomplished,  When 
aligning  the  10  meter  band,  the  Frequency 
changes  considerably  when  the  cabinet  is  re- 
moved to  obtain  access  to  the  10  meter  padder 
capacitor.  It  will  be  necessary  to  note  the  fre- 
quency change  when  removing  the  cabinet 
and  then  align  the  10  meter  band  accordingly. 
The  40  and  75  meter  bands  can  be  aligned 
and  the  1430  kc  output  peaking  capacitor  can 
be  adjusted  with  the  converter  completely 
assembled, 

S  meters 

The  S  meter  circuit  shown  in  Fig,  2  was 
used  by  many  mobile  hams.  It  can  easily  be 
used  with  low  voltage  tubes  by  replacing  the 
12AU7  with  a  12U7  and  connecting  the  plat 
leads  to  12  volts  through  a  small  resistor. 

Many  of  the  new  transistorized  car  radios 
don*t  seem  to  work  well  with  the  circuit  in 
Fig.  2j  so  I  tried  a  couple  of  small  transis- 
torized meter  amplifiers.  They  are  shown  in 
Figs.  3  and  4.  When  no  signal  is  received,  the 
meter  should  read  zero  unless  there  is  some 


UNUSED   TERM, 
OF  LAST    LF. 

XI 


CK705 


H^Hf 


TO   VOL- 
CONTROL 


*  CRITICAL  I  SEE    TEXT) 

Fig.  5,  Tronsistor  TNS  for  transistorized  receivers. 

current  leakage.  This  can  be  minimized  with 
silicon  transistors. 

Transistorized  TNS 

The  transistorized  squelch  shown  in  Fig.  5 
is  taken  from  the  May  1961  CQ.  It  works  very 
well,  but  to  make  it  work  properly  with  some 
transistor  auto  radios,  the  TNS  ground  circuit 
must  be  isolated  above  chassis  ground  due  to 
the  circuitry  of  some  auto  radios  and  con- 
nected to  the  low  side  of  the  last  if  trans- 
former as  shown  in  Fig.  5,  The  detector  cir- 
cuit of  the  auto-radio  must  be  disconnected 
from  the  it  transformer.  It  may  be  necessary 
to  disconnect  the  audio  input  lead  from  the 
volume  control  also,  depending  upon  the  radio 
circuit.  These  leads  must  be  left  disconnected 
for  proper  TNS  operation,  For  optimum  opera- 
tion, it  may  be  necessary  to  temporarily  install 
a  30K  pot  in  series  with  the  plus  12V  DC 
lead.  Adjust  this  30K  pot  and  the  squelch  con- 
trol until  full  squelch  control  is  obtained*  Re- 
move the  30K  pot  and  measure  the  resistance 
and  install  a  fixed  resistor  of  the  same  value. 
You  may  have  to  file  a  V-notch  in  a  resistor 
of  lower  value  to  bring  it  up  to  the  exact  re- 
sistance required.  This  resistor  served  another 
purpose  by  providing  isolation  between  the  12- 
volt  supply  and  the  TNS.  Prior  to  the  insertion 
of  this  resistor,  the  noise  was  uncontrollable 
and  unbearable.  The  200K  resistor  may  have 
to  be  varied  for  optimum  results  but  is  not  too 
critical. 


UNUSED    TERM.       CK*D5 
OF    LAST     |.F. 

\ 


NPN 


PNP 


i2  v&: 


Fig.  3.  Simple  S  meter  using  1,5  volt  battery. 


Fig.  4.  S  meter  amplifier  using  auto  voltage  supply. 
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BFO-Q  multiplier 

Very  little  need  be  said  about  the  transis- 
torized Q  multiplier  shown  in  Fig.  6.  It  comes 
from  the  January  1958  QST.  To  use  the  circuit 
as  a  BFO  it  was  found  that  the  feedback  ca- 
pacitor Cx  had  to  be  changed  until  oscillations 
were  obtained,  Several  different  PNP  transis- 
tors were  used  and  all  were  made  to  oscillate 
satisfactorily  by  changing  the  amount  of  feed- 
back capacitance,  Another  word  of  caution  is 
to  use  a  3  pf  coupling  capacitor  between  the 
RG-58  cable  and  the  mixer-oscillator  stage  in 
the  auto  radio.  This  will  prevent  any  disturb- 
ance to  the  radio  alignment.  Be  sure  to  keep 
the  leads  as  short  as  possible, 

These  modifications  make  the  Gonset  Super 


CI  I  (  300  pf 


FIRST    l,F. 


*        + 
12  VDC 


OWT1CAL  (SEE    TEKTJ 


Fig,  6.  262  kc  Q  multiplier-BFO, 


Six-car  radio  very  satisfactory  for  mobile  use. 
If  you  have  any  queries  for  me,  please  include 
a  self  addressed  stamped  envelope. 

.  .  .  W0BMW 


Lorry  Levy  WA2INM/1 
Marlboro  College 
Marlboro,  Vermont 


Cut-out  Capacitors 


I  have  often  found  when  building  equip- 
ment for  VrHF  and  UHF  that  the  biggest  prob- 
lem encountered  was  the  availability  of  ade- 
quate bypass  capacitors.  Often,  space  consid- 
erations and  lead  dress  make  it  very  hard  to 
fit  something  in  that  will  do  a  good  job.  At 
the  higher  VHF  frequencies,  ceramic  disc  ca- 
pacitors often  have  too  much  lead  inductance 
to  properly  bypass,  At  the  UHF  frequencies, 
it  is  hard  to  find  anything  that  does  not  have 
too  much  lead  inductance  to  properly  bypass. 
It  seemed  that  the  answer  to  my  problems  was 
to  construct  my  own  capacitors,  which  could 
fit  into  the  spaces  required  and  still  have  low 
enough  lead  inductance  to  be  an  adequate 
bypass. 

The  simplest  type  of  capacitor  is  two 
sheets  of  metal  with  some  type  of  dielectric 
between  them.  If  the  capacitor  is  to  serve  a 
bypassing  function,  one  of  the  sheets  of  metal 
could  be  the  chassis.  This  will  reduce  lead  in- 
ductance by  eliminating  the  lead.  The  other 
sheet  of  metal  wound  up  being  a  piece  of 
copper  foil.  Dielectric  was  a  problem,  as  well 
as  mechanical  mounting.  1  had  some  Teflon 
film,  which  makes  an  excellent  dielectric,  as 
well  as  having  the  advantage  of  being  rela- 
tively insensitive  to  heat,  which  means  that 
soldering  will  not  destroy  it.  Mounting  was 
solved  by  glueing  the  copper  foil  to  the  Teflon, 
and  then  glueing  the  Teflon   to   the  chassis. 


The  result  of  this  is  a  copper-Teflon-chassis 
sandwich,0  functioning  as  a  bypass  capacitor 
with  very  low  inductance. 

The  details  are  simple.  A  sheet  of  copper 
foil  is  glued  to  a  sheet  of  Teflon  film.  This 
combination  can  be  cut  out  to  shape  and  glued 
to  the  chassis. 

I  have  found  that  contact  cement  will  work 
to  glue  the  two  materials  together.  I  am  not 
sure  how  good  a  dielectric  it  is,  and  I  am  sure 
that  better  adhesives  are  available*  but  this 
does  work  and  it  is  easily  available.  You  coat 
both  surfaces  that  are  to  be  glued  with  the 
cement,  let  them  dry  10  or  15  minutes,  and 
just  press  together.  Use  caution  in  pressing  the 
two  surfaces  together,  especially  with  the  cop- 
per foil,  or  the  foil  will  not  be  flat,  causing 
more  inductance  and  less  effective  capacitance 
for  a  given  area*  It  is  just  about  impossible  to 
separate  the  materials  after  they  touch.  The 
contact  cement  can  take  the  heat  of  soldering 
for  a  while  without  unbonding,  so  it  is  easy 
to  mount  the  capacitor  and  then  solder  the 
leads  to  it, 

There  are  many  possible  uses  for  this.  It 
can  be  made  up  in  sheets  and  cut  out  to  fit 
around  a  tube  socket,  as  a  B  plus  feed  bypass, 
for  example.  It  will  withstand  several  hundred 
volts  using  thin  Teflon  film.  About  one  square 
inch  is  an  effective  bypass  at  220  mc,  possibly 
requiring  somewhat  more  at  lower  frequencies. 
A  square  can  be  glued  to  the  chassis  at  almost 
any  point  a  bypass  is  needed,  and  if  part  leads 
are  kept  short,  there  will  be  negligible  induct- 
ance. 

It  will  be  worthwhile  to  give  it  a  try  the 
next  time  you  are  building  VHF  or  UHF 
equipment. 

-    .    .   WA2INM/1 

*An  even  simpler  high  frequency  capacitor  is  a  piece  of  double 
clad  Fiherglas  laminate.  It's  a  bit  harder  to  mount  on  the 
chassis,  though,  WA1CCH. 
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The  Antenna  Bee 

As  seen  by  Rodger  Nordlung  K9K\7Q 
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Dei  Brown  K9CZI 
2619  Lakeshore  Drive 
S^boygan,  Wisconsin 


Put  your  HX-50  on  MARS 


The  HX-50  transmitter  incorporates  many 
features  that  make  it  a  very  worthwhile  unit 
for  use  on  the  ham  bauds,  However,  like  many 
ham  band  transmitters,  the  average  owner  will 
feel  that  he  cannot  get  this  unit  on  the  MARS 
frequencies.  In  the  case  of  the  HX-50,  this  is 
not  necessarily  the  case. 

In  Area  3,  we  had  a  wintertime  After  Dark 
Net  that  met  on  3315  ,  ,  .  normally  upper 
sideband  .  .  .  and  3299  as  an  alternate  or  sup- 
plementary frequency.  I  had  been  on  the  VHF 
circuits,  and  decided  to  look  over  the  HF  as 
a  possible  additional  outlet, 

Checking  the  HX-50,  and  its  passband  filter 
information,  I  found  the  following  to  be  the 
possible  coverage:  3,2  to  4.2  mcj  6.9  to  7.9 
mc;  13.8  to  14,8  mc;  20.8  to  2L8  mc;  and 
27.0  to  31.0  mc.  As  this  included  the  3315 
channel,  I  calculated  the  required  crystal  fre- 
quency and  ordered  one  for  upper  sideband. 
The  internal  vfo  is  switched  in  frequency 
when  changing  sideband  on  the  normal  ham- 
bands,  and,  of  course,  this  would  mean  a  need 
for  two  crystals  to  cover  other  frequencies  with 
both  upper  and  lower  sideband. 

The  crystal  was  close,  but  the  actual  fre- 
quency was  reached  only  by  readjustment  of 
the  heterodyne  oscillator  trirner  C-158,  In  view 
of  this  problem,  I  decided  that  another  crystal 
for  the  other  sideband  woidd  be  more  of  a 
problem  than  I  wanted.  This  was  brought  to 
the  fore  when  they  switched  from  upper  to 
lower   sideband    on    two    occasions    to    avoid 


I  dug  out  an  old  BC-458  which  had  been 
around  for  years  and  lashed  it  up  to  feed  into 
the  external  vfo  input  I  removed  one  of  the 
1625fs  and  lowered  the  plate,  screen,  and 
oscillator  voltages  to  just  one  .  .  .  .  about  150 
volts.  Then,  removed  the  antenna  coil,  and 
adjusted  the  link  for  the  3  volts  into  the  HX- 
50  ...  .  using  the  RF  probe  on  the  VTVM. 
Tried  it  on  3315,  and  it  worked.  A  3  plus  kc 
adjustment  put  it  on  lower  sideband.  Now 
they  could  switch  sidebands  and  I  could 
follow!! 


About  this  time,  we  were  having  a  Techni 

I  Net  on  4580  kc.  Hammerlund  had  written 
that  the  HX-50  wouldn't  go  up  there.  This 
was  while  I  was  thinking  in  terms  of  crystals. 
One  Sunday  morning,  I  decided  to  try  to  load 
up  on  that  frequency  .  .  .  and  it  worked.  Since 
then,  Ive  had  the  HX-50  on  4450,  4580,  3315, 
3299,  7305,  and  all  without  trouble.  The  out 
put  seems  to  var  but  the  signals  have  been 
Q5  with  wonderfully  satisfying  results. 

No  modifications  were  made  to  the  HX-50. 
I  merely  added  the  external  vfo,  and  using  a 
Johnson  Matchbox  with  a  "Drooping  Doublet" 
antenna,  no  antenna  changes  have  been  neces- 
sary either. 

In  view  of  the  obvious  variation  in  the  crvs- 
tal  frequency  of  the  first  heterodvne  oscillator 
in  the  HX-50,  I  would  suggest  the  use  of  an 
external  vfo  rather  than  the  crystals.  Beside 
the  VFO  can  keep  pace  with  the  eternal 
changes  of  the  MARS  (at  least  the  Air  Force 
Mars)  program  in  the  matter  of  frequency. 

I  normally  use  this  little  rig  barefoot,  and 
have  gotten  excellent  reports  on  all  these  fre- 
quencies, It  would  seem  this  is  the  easiest  way 
to  get  an  existing  transmitter  on  the  MARS 
circuits. 

The  BC-458  is  ideal  for  the  external  vfo 
also.  The  internal  vfo  has  a  range  of  5.975  to 
6.525  mc.  and  with  the  458  range  of  5.3  to 
7.0  mc,  you  can  see  that  the  range  of  coverage 
will  be  adequate  for  most  excursions.  Also,  the 
range  of  the  vfo  is  constant  with  the  HX-50 
.  ...  no  doubling  or  sideband  reversals  are  a 
part  of  its  operation,  when  going  from  band 
to  band.  This  means  that  FSK  when  built  into 
the  vfo  requires  no  reversing  switch. 

Ham  marl  und  has  a  modification  for  FSK 
using  the  internal  vfo  that  is  a  wonderfully 
simple  and  cheap  conversion  using  the  existing 
Varicap  that  moves  the  vfo  when  switching 
sidebands,  A  schematic  for  this  is  available 
from  Hammarlund. 

If  vour  use  of  the  HX-50  is  as  successful  as 
mine,  I  am  sure  you  will  agree  that  the  fiexi- 
bility  of  this  rig  is  a  wonderful  feature. 
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Armed  Forces  Day  Tests 

Saturday,  May  21,  is  this  year's  Armed 
Forces  Day,  and  an  opportunity  for  hams  to 
work  military  stations  for  special  QSL*s3  or 
copy  CW  or  RTTY  messages  for  certificates 
from  the  Secretary  of  Defense.  The  first  part 
of  the  tests  will  be  military  to  ham  communi- 
cation from  2114GMT  to  2202GMT.  Military 
stations  WAR,  AIR,  and  NSS  in  Washington 
and  NPG  in  San  Francisco  will  be  on  fre- 
quencies near  the  ham  hands  to  contact  hams 
in  the  adjacent  bands;  CW:  4001.5,  4020, 
6992.5,  7325,  14405  (WAR);  3269,  4015, 
6970,  7301,  13992  (NSS);  3397,5,  6997.5, 
13995,  49.98,  143.95  (AIR);  4005,  4016,5, 
7375,  13975.5,  14385  (NPG). 
Phone:  4040,  14385,  143.82  (NSS);  4025, 
7305,  14397,  49.98,  143,95  (AIR);  4013.5, 
7301.5,  13975.5,  49.692,  143.7,  148.41  (NPG). 
RTTY:  4012.5,  7380,  14480,  143.82  (NSS); 
3347,  7315  (AIR);  4001.5,  7332,  143.7.  VHF 
is  AFSK,  of  course. 

The  NSS  frequency  of  143.82  will  be  for 
RTTY  and  AM  from  a  plane  (lying  from 
Washington  to  Hartford.  Call  is  NSS  AM. 

The  CW  receiving  contest  at  25  wpm  will 
be  broadcast  at  2203  GMT  from  Washington 
on  3269,  3347,  3397,5,  4015,  6992.5,  7301, 
7315,  13992  and  14405,  and  from  San  Fran- 
cisco on  4001.5,  4016.5,  6997.5  and  7301.5, 

The  RTTY  receiving  contest  at  60  wpm  will 
be  at  220335  GMT  from  Washington  on  3347, 
4012.5,  6992.5,  7315,  7380,  14405,  14480; 
San  Francisco  on  4001*5,  4580,  6997.5,  and 
7332;  Texas  on  4025,  and  Illinois  on  4590  and 
7540. 

All  transcriptions  should  he  submitted  as 
received  with  time,  frequency,  call  sign  and 
address  of  individual  submitting  the  entry  on 
the  page  containing  the  text,  to  Armed  Forces 
Day  Contest,  Room  5B960,  Pentagon,  Wash- 
ington, D,C,  by  May  31, 

Checking-  Frequencies 

Quite  often  it  becomes  necessary  to  deter- 
mine the  resonant  frequency  of  a  well  shielded 
coil  or  one  that  is  in  a  place  not  readrh  ac- 
cessible. In  order  to  grid  dip  a  coil  of  this  sort, 
some  means  must  be  found  to  get  the  coil 
coupled  to  the  grid  dipper. 

By  wrapping  a  wire  around  one  pin  of  the 

grid  dipper  and  inserting  the  other  end  of  the 

wire  close  to  the  coil  to  be  measured,  a  dip 

an  be  observed.  It  may  be  rather  small,  so 

care  must  be  used. 

A  short  wire  connected  to  the  coil  in  ques- 
tion and  the  other  end  inserted  in  the  coil  of 
the  grid  dipper  will  give  the  same  result 

.   .   .  L,  A,  Stapp  W0PHY 
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own  a  EICO  753  TRANCEIVER  KIT 


753  Tri-Band  Transceiver  . . . 

75 1  I  I  Ov  AC  Supply 

752  I2v  DC  Supply 


Kit    Wired 
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Complete  EICO  line  available 
from  AMATEUR  ELECTRONIC  SUPPLY 

GOT  A  TRADE?  .  .  •  Use  handy  coupon  below  to 
get  our  deal  .  .  *  no  obligation. 


USE    OR    ENCLOSE    THIS    COUPON    WITH 
ANY     ORDER     AND     WE'LL     SHIP 
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To:  AMATEUR  ELECTRONIC  SUPPLY 

4828  West  Fond  du  Lac  Avenue 
Milwaukee,  Wisconsin   53216 

I  am  interested  in  the  following  new  equipment:       7 
I  have  the  following  to  trade:  (what's  your  deal?) 

Ship  me  PREPAID  {your  expense)  the  following  items: 


I  enclose  S. 


—  t 


I  will  pay  balance  (if  any) 


□  COD    □  1  year    Q  2  years    Q  3  years 


Name. 


Address 


City 


State 
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'  Q  Send  Reconditioned  Equipment  Bulletin 
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Editors  Note:  The  very  popular 
"Kleiner  Keyer"  was  described  in  73 
issue  of  September,  1965.  Many  hams 
\rho  have  built  it  will  appreciate  these 
improvements  which  our  author  has 
developed  since  moving  to  the  sunny 
south. 


E.  L.  Klein  W4BRS 
6814  Criner  Road,  S.  E. 
Huntsvilte,  Alabama 


Improving  der  Kleiner  Keyer 


Normally  judging  from  the  correspondence 
received  on  der  Kleiner  Keyer,  a  great  number 
of  hums  have  found  it  to  be  a  worthwhile 
home  construction  project.  In  the  meantime, 
a  number  of  improvements  have  been  made 
on  the  original  model  and  are  described  in  this 
article*  Most  noteworthy  of  these  improve- 
ments is  the  keying  monitor  which  is  shown  in 
the  photograph  and  accompam  ing  schematic 
diagram. 

Keying  monitor 

An  astable  multivibrator  was  used  as  the 
audio  oscillator  because  it  draws  less  current 


Gene  has  held  a  number  of  calls:  \V7II\1\ 
W3MCM,  W4UIIN,  J2BAC,  JA2AP,  WA2Q- 
YD,  and  WB2PKE.  lies  an  engineer  (V.  of 
Washington),  a  private  pilot,  likes  to  build  and 
has  written  many  articles. 


than  mam  other  oscillator  circuits  and  is  rela- 
lively  free  of  tone  changes  when  voltage 
changes  occur  in  the  power  supply.  As  in  the 
rest  of  the  keyer,  PNP  transistors  are  used 
Their  characteristics  are  not  critical  and  sur- 
plus transistors  such  as  those  advertised  in  the 
back  of  this  magazine  will  work  very  well 
for  Q8?9  and  10. 

The  reader  will  observe  that  an  isolating 
circuit  comprised  of  Q  8  and  its  bias  resistors 
is  used.  This  circuit  "switches"  the  audio  oscil- 
lator off  and  on  as  well  as  provides  further 
isolation  of  the  oscillator  from  the  grid-block 
keying  transistor,  Q  7.  Several  other  minor 
circuit  changes  were  also  made  to  provide 
hand-keying  capabilities  and  improved  semi- 
automatic operation.  The  builder  will  find  it 
desirable  to  experiment  with  various  values 
for  the  2.7K  resistor  (*)  to  obtain  equal  dot 
and  dash  tones  when  operating  in  the  semi- 
automatic mode. 


Rear  view  of  the  keyer 
with  the  cover  removed, 
The  new  component 
board  is  shown  mounted 
from  the  keyer  base. 
Audio  oscillator,  speaker 
and  terminal  board  are 
accommodated  by  this 
third  phenolic  component 
board, 
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Fig.  1.  Schematic  of  the  monitor  oscillator 
The  portion  of  the  Kleiner  Keyer  circuit 
within  dotted  line  is  mounted  on  new  circuit 
board.  Notice  component  changes  in  circuit 
for  Q6  and  Q7.  Resistor  (*)  value  to  be 
selected  at  assembly;  see  text. 


Construction 

A  third  2l&  x  4  inch  phenolic  board  is  added 
to  accommodate  the  monitor  oscillator  and 
loudspeaker.  This  Me  inch  board  is  secured  to 
the  rear  of  the  original  base  with  two  #4-40 
screws,  A  M  x  %  x  4  inch  spacer  holds  the  new 
board  out  so  that  the  1%  inch  loudspeaker  will 
not  interfere  with  components  on  the  original 
rear  board,  A  new  cover  which  is  1J4  inches 
longer  in  the  front-to-back  dimension  com- 
pletes the  mechanical  construction  of  the  new- 
v  added  keying  monitor. 

Those  elusive  5.8K  resistors 

As  many  readers  concluded,  the  dual  15K 
potentiometer  is  non-standard  and,  therefore, 
must  be  replaced  with  another  value  for  the 
speed  control  in  the  free-running  multivibrator. 
One  solution  which  provides  a  two-fold  ad- 
vantage is  to  use  a  dual  10K  potentiometer. 
First,  a  standard  control  is  provided.  Secondly, 
the  small  amount  of  fixed  resistance  which  is 
placed  in  series  with  each  potentiometer  pre- 
vents the  maximum  speed  from  exceeding  50 
WPM  Hence,  the  elusive  5,8Kf  Vi  watt  re- 
sistors which  appeared  in  the  photographs, 
mow  have  a  logical  place  in  the  schematic  di- 
agram. 

Power  supply  corrections 

The  two  150K  filter  resistors  in  the  power 
supply  alas  were  wrongly  labeled  as  150K 
which  is  about  1,000  times  their  proper  value. 
Two  150  ohm,  Ji  watt  resistors  should  be  used 
in  this  application, 

Due  to  the  very  small  load  on  the  6  volt 
supply,  we  find  that  the  +6  is  more  nearly 
+9,  especially  when  generous  filter  capacitors 
are  used  (peak  voltage  =  1.4  times  RMS),  A 
750  ohm,  Ji  watt  bleeder  resistor  across  the 
plus  supply  will  tame  this  voltage  and  provide 
more  realistic  biasing  of  the  PXP  transistors  as 
well. 

Mechanism  contacts 

One  of  the  better  insulators  known  to  elec- 
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tn>ehemists  is  aluminum  oxide.  And  that's  just 
what  we  have  on  the  paddle  contacts  in  a  very 
short  period  of  operation.  Although  brass 
screws  may  be  used  for  the  adjustable  con- 
tacts, it  is  still  desirable  to  install  some  form 
of  better  contact  material  on  or  in  the  paddles 
themselves. 

One  very  successful  method  is  to  use  a  small 
piece  of  silver  solder  as  a  rivet  and  "peen"  it 
into  lM  inch  holes  which  have  been  drilled  in 
line  with  the  adjustable  paddle  contacts. 
After  the  silver  has  been  hammered  snugly 
into  position  so  that  it  tightly  fills  the  drilled 
hole,  it  should  be  smoothed  off  with  a  very 
fine  file  or  emery  cloth. 

Improvement  of  the  hinge  joints 

In  order  to  provide  better  electrical  con- 
nections through  the  hinge  joints,  a  spring  was 
added  to  contact  the  ends  of  the  hinge  rods. 
The  spring  was  made  of  spring  brass  and  held 
in  place  by  the  last  two  screws  of  the  keyer 
mechanism. 

The  contacts  were  cut  from  a  piece  of  1% 
x  /i  inch  spring  brass.  Two  #27  holes  were 
drilled  and  ¥a2  inch  slits  were  sawed  in  a  *T" 
pattern,  as  shown.  Try  not  to  distort  the  spring 
while  fabricating  it,  in  order  to  keep  the  con- 
tact snug  on  the  hinge  rod  ends. 

Once  these  modifications  are  made  to  your 
Kleiner  Keyer,  you  will  find  greatly  improved 
reliability  and  pleasure  in  its  operation  as  we 
have  here  at  W4BRS. 

.    .    .   W4BRS 


Fig,  2.  Wiring  changes  in 
the  free-running  multivibra- 
tor. Two  5.8  K  resistors  are 
added  and  1 0  K  replaces  1  5 
K  for  dual  potentiometer 
speed  control. 
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Anthony  Curtis  K3RXK 

East  Church  Street 

Centre  Hall,  Penna,    16828 


Fewer  Tears, 
More  Contacts  from  Within 

Make  your  own  Joystick. 


There  are  thousands  of  fellows  across  this 
country  in  the  same  predicament  as  I,  living  in 
a  home  of  maximum  inner  space  and  minimum 
outer  space.  Ever  pound  your  head  against  the 
walls  because  your  Super-Tri-Blex  transceiver 
just  doesn't  cut  through  the  soup  to  be  heard 
by  the  stations  you  hear?  A  lot  of  experts  on 
the  subject  of  getting  out  will  tell  you  to  look 
to  your  antenna  system  first  in  such  cases. 

You  say  you  have  looked?  You  know  that's 
where  your  difficulties  lie?  Well,  maybe  I  can 
wipe  away  a  few  frowns.  Over  the  last  dozen 
years  I  have  lived  in  four  different  locations, 
none  of  which  permitted  even  a  mediocre,  out- 
door antenna.  Through  those  years,  I  have  re- 
fined some  systems  for  apartment-type,  limited 
space  antennas- 
Most  of  my  operating  difficulties  have  been 
associated  with  the  lower  ham  frequencies 
where  antenna  lengths  are  longest.  Compacting 
the  radiating  system  can  be  nothing  but  detri- 
mental to  a  projected  signal,  yet  this  is  the 
only  answer  for  many  hams  such  as  myself  who 
want  very  much  to  operate,  even  at  lousy  effi- 
ciencies* 

Many  magazine  articles  have  described  the 
hidden  wire  tricks,  the  attic  beams,  the  floor- 
board rhombks,  and  the  like.  I  would  like  to 
suggest  an  idea  brought  on  by  a  product  rela- 
tively new  on  the  home  decorating  market,  It 
doesn't  appear  to  damage  the  male  self-image 
too  heavily  these  days  for  the  ham- husband  to 
allow  the  XYL  the  indoor  antenna  prerequisite 
of  making  it  1)  as  unnoticable  as  possible  and 
2)  the  noticeable  parts  as  decor-matching  as 
possible, 

Tony  also  holds  W8TIZ*  He's  a  full  time  stu- 
dent at  the  Pefmsyhxmia  State  University  Jour- 
nalism School  and  works  as  a  DJ  at  WMAJ. 


Pole  lamps  have  sprung  into  vast  popularity 
across  the  land  and  many  specialty  stores  carry 
complete.,  un-lamped  poles  and/or  all  the  vari- 
ous pieces  which  go  together  to  make  up  whole 
poles.  These  poles  can  vary  in  length  from  6 
to  10  feet  under  usual  conditions  and  possibly 
shorter,  or  longer,  if  you  find  a  store  selling 
shorter  and  longer  extension  tubing.  The  poles 
are  long  pieces  of  tubing  which  have  spring- 
loaded  stakes  in  each  end.  These  are  wedged 
against  ceiling  and  floor,  in  a  vertical  config- 
uration. Or,  they  may  be  wedged  between  wall 
and  wall  in  a  horizontal  line.  Of  course,  the 
tips  of  the  stakes  are  rubber  covered  to  pre- 
vent damage  to  wall,  ceiling,  or  rug, 

Poles  come  in  many  finishes  of  plated  metal, 
paint,  and  sometimes  wood.  They  can  be  put 
together  as  spartanly  as  you  like,  or  as  luxuri- 
ously as  the  eye  of  I  lie  XYL  requires.  If  the 
indoor  antenna  would  be  entirely  hidden,  the 
poles  could  be  of  simple  chrome  plated  metal. 
11  the  wife  wi  parts  of  the  antenna,  and  if 

the  antenna  will  serve  a  dual  purpose  as  dis- 
cussed later,  then  make  it  up  to  match  the 
decor  of  the  home  area  in  which  it  will  be 
located. 

The  average  pole,  bought  whole,  will  be 
about  7  ft  long  which  matches  the  height  of 
ceiling  in  many  apartments  today-  Sections  can 
be  purchased  and  inserted  which  are  shorter 
or  longer  to  make  yam  vertical  antenna  meet 
your  requirements.  If  you  are  going  horizontal, 
you  may  wish  to  add  long  sections  to  lengthen 
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Fig.  1.  Coil  loaded  dipole  antenna. 
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the  antenna  out  to  12  or  15  ft  or  more*  In  such 
case,  check  tor  the  possible  need  of  center  sup* 
port  as  the  pole  weight  increases. 

I  have  used  the  system  in  three  different  con- 
figurations shown  in  Figs,  I.,  2  and  3.  Fig,  1  is 
quite  effective  when  you  have  a  long  pole 
pushing  against  two  walls.  It  is  also  the  more 
complicated  to  build  with  the  three  "breaks" 
in  the  continuity  of  the  pole:  the  center  dipole 
insulator,  the  two  loading  coils  out  along  each 
arm  of  the  dipole. 

The  center  insulator  is  usually  a  wooden 
section  made  by  the  pole  manufacturers,  for 
beauty,  to  replace  one  metal  section  of  the 
pole.  This  will  work  out  fine  as  a  center,  dipole 
insulator.  The  two  coil  inserts  must  be  wound 
individually  to  match  the  specific  band  require- 
ments with  the  size  of  your  pule.  1  have  used 
standard  practices  for  making  coils  for  loaded 
dipoles. 

Fig,  2  is  a  common  quarter  wave  vertical 
with  base  loading.  1  have  found  it  convenient 
to  build  the  loading  coil  (s)  in  a  small,  nice 
looking,  wooden  cigar  box  placed  on  the  floor 
at  the  foot  of  the  vertical.  In  my  set-up,  I  feed 
the  coils  and  antenna  with  52  ohm  coax, 
grounding  the  shielded  side  of  the  cable  to  a 
water  pipe  some  ten  inches  away.  This  pipe 
happens  to  be  part  of  a  room-circling,  hot  water 

system. 

These  antennas  will  work  on  all  bands  for 
which  they  are  cut;  I  use  mine  regularly  on 
3*5  me,  7.2  mc,  and  L4  mc.  Remember  that 
these  are  highly  compressed  radiators  and  the 
higher  the  frequencies  the  better  the  efficien- 
cies involved  as  the  pole  lengths  reach  closer 
to  actual  quarter  wave  and  half  wave  figures. 
For  this  reason,  I  have  always  had  better  luck 
in  getting  out  on  20  than  75  meters.  I  use,  and 
mention,  these  frequencies  as  these  are  the 
bands  covered  by  mv  N<  \-3,  Of  course,  those 
persons  operating  on  15  and  10  with  this  type 
of  antenna  would  be  better  off  as  these  fre- 
quencies approach  even  closer  to  pole  length 
in  terms  of  quarter  and  half  waves. 

Fig.  «3  is  a  variation  of  the  idea  presented  in 
Fig,  2.  Familiar  to  mobile  operators,  this  is  the 
center  loaded  vertical  The  52  ohm  coax  feeds 
the  base  of  the  vertical  with  the  cable  grounded 
to  the  nearest  ground  point. 

In  this  antenna,  I  have  used  again  a  wooden, 
manufactured  piece  made  to  replace  a  metal 
m  ction  of  the  pole.  In  this  case  an  appropriate 
coil  may  be  wound  right  on  this  wooden  form, 
and  connected  properly  to  both  halves  of  the 
vertical  pole  antenna. 

Fig.  2  is  the  easiest  to  construct  and  is, 
therefore,  my  favorite.  In  a  wooden-sided  house 
where  I  previously  held  residence,  I  placed  a 
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Right,  Fig.  2.  Base  loaded  vertical  pole  antenna. 
Left,   Fig.   3.  Center  loaded  vertical   pole  antenna. 

7  ft  pole  in  a  closet  near  the  front  door.  This 
small  area  was  built  at  an  outside  corner  of  the 
building  and  the  walls  appeared  to  be  com- 
pletely invisible  to  my  outgoing  waves,  I  man- 
aged to  pick  up  WAS  along  with  contacts  in 
Europe,  South  America,  and  New  Zealand  with 
this  system.  No  r<  m  lor  me  to  worry  over 
I  lie  system  after  that! 

Here  are  some  of  the  decor  ideas  I  men- 
tioned earlier: 

The  pole  may  be  used  horizontally,  between 
two  walls,  and  the  XYL  can  hang  drapes  of 
non-conducting  material  on  it  for  one  of  the 
lull-wall  drape  effects  which  are  so  popular 
today.  The  drapes,  while  faking  a  picture  win- 
dow area  or  whatever  these  feminine  tricks  are 
meant  to  do,  will  also  cover  your  coax  as  it 
runs  to  the  center  feed  point  of  the  dipole. 

Poles  or  their  sections  can  be  purchased  with 
small  holes  drilled  in  for  large,  round,  towel- 
hanging  rings.  One  might  locate  a  corner  of 
one's  bath  for  a  pole  and  hand  non-conducting 
towels  from  the  rings.  High  fashion!  The  coax 
could  be  concealed  from  the  pole  base  into  the 
next  room  for  your  operating  area. 

A  neighbor  suggested  art  even  more  **far  out 
idea.  In  a  vertical  set-up,  place  a  horizontal 
arm  out  from  the  pole  at  the  five  foot  leveh 
From  this  arm,  suspend  the  wife's  canary  in 
its  gilded  cage.  This  would  look  great,  hiding 
the  pole's  real  purpose.  Sorry,  no  tests  have 
been  run  to  determine  the  physio-psychological 
ramifications  of  single-side-band  operation  on 

the  canary, 
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John  Burke  WAS B J  K 
4940  Betsy  Drive 
Columbus,  Ohio  43227 


For  Those  Who  Have  Given  Up  Code 


Since  the  advent  of  Amateur  Radio,  many 
people  have  at  one  time  or  another  tried  to 
become  Amateurs  only  to  balk  when  the  first 
requisite  could  not  be  met.  Even  those  Ama- 
teurs who  have  successfully  passed  their  code 
test  suHcrcd  a  time  when  they  decided  that 
it  was  impossible  to  absorb  this  "nonsense" 
and  approached  a  point  that  would  prevent 
them  from  going  further  without  the  help  of 
pure  tenaciousness,  or  some  gimmick.  I  dis- 
covered  such  a  gimmick  that  helped  me,  and 
if  there  was  ever  anyone  who  needed  help  it 
was  me. 

I  was  convinced  for  a  long  time  that  the 
code  requirement  should  be  abolished,  and  any 
person  in  his  right  mind  that  operated  in  this 
mode  was  a  nut.  Why  drive  a  horse  and  buggy 
when  cars  were  so  cheap?  You  can  say  more 
verbally  and  much  more  effectively  using  the 
mode  that  we  are  all  better  suited  for.  How- 
ever in  the  end  I  became  an  addict  to  CW 
and  it  is  hard  to  break  away, 

After  struggling  along  for  months,  and  long 
after  my  Novice  license  had  expired,  it  w 
easy  to  see  that  my  code  speed  was  never 
going  to  exceed  ten  words  a  minute.  So  I  de- 
cided that  something  was  going  to  be  done*  I 
read  some  books  on  the  subject  and  made  a 
list  of  the  things  that  I  had  done  wrong.  My 
first  glaring  error  was  in  memorizing  the  cod* 
as  dots  and  dashes.  For  those  who  have  made 
this  mistake,  all  is  not  lost.  You  can  still  do  it. 
It  was  only  after  many  headaches  and  frustrat- 
ing repetitions  with  paper  and  pencil  that  I 
realized  what  I  was  doing  wrong.  The  second 
mistake  was  scribbling,  or  trying  to  get  the 
character  on  paper  before  it  was  received.  This 
is  a  common  mistake  and  its  only  natural  to 
want  to  record  the  letter  as  fast  as  possible  in 
order  to  be  ready  for  the  next.  Both  mistakes 
are  unnecessary  and  most  important  to  over- 
come  before  any  progress  can  be  made. 

The  third  mistake  was  trying  to  copy  the 
myriad  of  fists  and  bad  signals  on  the  air*  Fast 
and  slow,  good  and  bad,  clean  and  dirty t  it 
made  no  difference.  I  tried  to  wade  through 
these  and  make  some  sense  of  them,  only  to 
become  more   confused   and    disgusted.    This 


was  easily  rectified  by  turning  off  the  receiver. 

I  obtained  a  tape  recorder  and  a  good  tape 
with  code  signals  and  went  to  work.  It  imme- 
diately became  apparent  that  1  was  getting 
nowhere.  The  first  plateau  to  get  over  was  to 
be  able  to  recognize  the  characters  instantly 
and  without  error,  I  played  the  tape  as  slow 
as  it  would  go  and  wrote  the  text  on  a  sheet 
of  paper,  After  several  runs  I  finally  had  it 
all  down.  After  setting  the  tape  at  its  normal 
speed  and  replaying  what  I  had  all  ready 
copied,  I  traced  over  the  letters  while  listening 
to  the  tape  al  13  words  per  minute.  I  was  stn- 
pified  at  the  phenomenal  results!  There  was 
no  need  lo  hurry.  There  was  time  for  me  to 
make  large  block  letters  with  plenty  of  time 
in  between  to  rest  and  look  around  the  room. 
It  was  tried  at  15,  18,  20  words  a  minute  with 
no  strain  on  the  pencil.  I  used  this  technique 
for  a  number  of  days,  and  soon  discovered  that 
dahdahdidab  was  no  longer  two  dashes  a  dot 
and  a  dash.  My  mind  did  not  have  to  men- 
tally  associate  dots  and  dashes  with  what  I 
was  hearing.  I  was  actually  receiving  code, 
and  what  s  more  I  was  putting  it  on  paper. 
My  speed  increased  in  a  short  two  weeks  from 
a  slow  ten  words  to  well  over  the  required 
thirteen.  In  listening  to  on  the  air  code  prac- 
tice from  W1AW  I  was  able  to  get  the  13  and 
15  words  per  minute  almost  perfect.  Subse- 
quent practice  increased  my  speed  to  20  words 
a  minute  for  which  I  received  the  Proficiencv 
Award  for  both  15  and  20.  After  my  General 
ticket  was  received  I  managed  to  go  on  to 
speeds  well  over  30  WFM. 

Please  bear  in  mind  that  my  experience  with 
the  code  was  a  common  one.  How  it  was 
overcome  was  not,  but  the  method  is  unique 
and  worth  a  try  by  those  who  have  had  bad 
advice,  and  other  stumbling  blocks.  Listen  to 
W1AW  code  practice  sessions  and  other  Ama- 
teur stations  giving  this  service.  One  such  sta- 
tion that  I  can  heartily  recommend  is  W4RUR 
who  conducts  code  practice  twice  a  week  on 
40  meters.  I  listened  to  both  and  was  able 
to  pass  my  General  code  test  letter  perfect 
with  their  help. 

For  those  who  finally  get  to  the  point  where 
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they  are  ready  for  the  examination,  here  is 
a  tip  or  two  that  helped  get  me  over  the 
hump.  The  evening  before  the  test  or  the  sanii- 
day  if  possible,  listen  to  a  machine  tape  or 
record  at  exactly  13  words  per  minute.  No 
other  speed  will  do.  Put  it  on  paper.  Yon 
should  get  it  perfect.  But  don't  be  too  dis- 
appointed if  you  don't.  I'm  convinced  that 
someone  very  carefully  chose  13  words  a  min- 
ute for  the  FCC  test.  It's  neither  slow  nor  fast. 
For  me  it's  still  difficult  to  copy.  After  listen- 
ing to  and  copying  high  speed  and  then  drop- 
ping back  to  slow  speed,  you  will  find  your- 
self anticipating  what  is  coining  and  have  it 
on  paper  before  you  know  what  happened. 
This  can  mess  you  up  on  a  test  and  it  is  hard 
to  overcome.  For  this  reason  listen  to  the  test 
speed,  regardless  of  how  fast  you  are  able  to 
copy,  just  before  the  test  so  you  can  gear 
yourself  mentally  for  what  is  to  come,  Ten  or 
fifteen  minutes  should  be  enough.  Send  your- 
self code  mentally  on  the  way  to  the  examin- 
ing room— at  13  words.  Get  this  rhythm  in 
your  mind.  In  taking  the  test  don't  make  the 
mistake  of  trying  to  count  the  characters  men- 
tally for  a  minute  or  two  and  trying  to  correct 
any  errors  and  skipping  the  rest  of  the  test. 
It  simply  wont  work,  If  you  make  an  error 
forget  it  and  continue,  and  I  mean  forget  it. 
The  time  spent  in  worrying  about  it,  and  try 
ing  to  correct  it  will  distract  you  and  you  will 
continue  to  make  errors  right  to  the  end  of 
vour  failed  test. 

If  you  are  a  Novice  or  Technician,  let  me 
caution  vou  about  the  delusion  that  on  the  air 
practice  will  get  you   anywhere.   It  will   only 


take  the  time  that  could  be  used  for  studying 
the  theory.  On  the  air  practice  will  only  slow 
you  down  and  add  to  the  QRM  all  ready  there. 
Believe  me  I  should  know.  As  a  Technician 

I  tried  for  weeks  to  stir  up  some  activity  on 
six  meters  for  practice.  True,  some  would  ac- 
commodate me  and  with  one  or  two  exceptions 
all  corners  set  me  back  considerably. 

When  vou  have  become  an  addict  to  the 
code  and  the  CW  mode  of  operation  you  will 
find  Amateur  Radio  has  a  new  meaning.  As  an 
Engineer  for  a  large  Aircraft  Company  my 
fob  i*  very  demanding  and  is  not  without  a 
great  deal  of  pressure  from  time  to  time.  Oc- 

I I  is  ion  ally  I  have  seated  myself  at  the  oper- 
ating table,  my  mind  wandering  and  thinking 
everything  but  relaxing,  And  then  hearing  a 
nice  cheery  CQ  at  a  comfortable  18  to  20 
words  a  minute,  and  with  a  fine  fist  at  the 
other  end,  usually  lends  itself  to  an  hour  of  rag 
chewing  that  absolutely  cannot  be  beat  for 
letting  vour  tensions  slowlv  drain  out  vour 
system,  CW  is  beautiful  when  sent  right,  and 
whenever  I  hear  an  operator  with  a  FR  fist 
who  is  aching  for  a  rag  chew  I  experience  a 
thrill  that  makes  any  effort,  any  expense  or 
inconvenience  well  worth  while. 

One  final  word.  If  you  have  prepared  your- 
self properly  for  the  FCC  examination*  you 
will  know  immediately  if  you  passed  without 
anyone  telling  you.  If  you  passed  the  code, 
you  are  on  your  way  to  completing  a  good 
day,  and  you  will  have  that  good  feeling  that 
thousands  of  other  Amateurs  have  had  and 
know  that  vou  finally  belong." 

.    .    .  WA8BJX 


/ 


V 


VA 


\ 


/ 


-  with  a  MATERIAL  DIFFERENCE! 

Use,  is  one  of  the  most  dependable 

testimonials  of  endorsement,  and  Tefrex 

products  are  in  use  in  135  Lands 


"Beamed-Power"ANTENNASf"BALUNS" 
I.  V.  KITS  and  ROTATOR  SYSTEMS! 


Most  Technically-Perfected,  Finest  Communication 
Arrays  in  the  World!  PrecisionJuned^Matched 
and  "Baton"  Fed  for  "Balanced-Pattern"  to  assure 
"TOP-MAN-ON-THE-FREQUENCY"  Results 


You,  too — can  enjoy  World  renown  TELE  EX 
performance  and  value!  Send  for  PL66  tech 
data  and  pricing  Catalog,  describing  the 
World's  most  popular  communication  anten- 
nas, rotator-selsyn-indicator  systems  and  ac- 
cessories! Expanded  data  sheets,  including 
your  favorite  band,  also  available. 

COMMUNICATION  SYSTEMS 

tRJC  LABORATORIES 

ASBURY  PARK,  NEW  JERSEY  07712,  U.  S.  A. 


MAY  1966 


111 


— 


(Continued  from  page  2) 
black  box,  PE  wonders  if  something  new  has 
been  discovered  or  whether  there  is  a  hoax 
involved  somehow.  Interesting.  The  story  re- 
minded me  of  a  little  experiment  I  pulled  off 
22  years  ago.  Good  heavens,  how  time  flies! 
This  was  back  during  the  war  and  QST  was 
marking  time  for  us  with  little  communication 
projects  using  light,  ground,  etc.  The  ground 
bit  interested  me  particularly  and  I  decided 
to  give  it  a  try. 

For  those  of  you  who  might  not  have  read 
all  the  stuff  from  those  olden  years,  it  seems 
that  if  you  poke  a  couple  stakes  in  the  ground 
and  feed  audio  into  them,  the  signal  will  be 
detectable  for  some  distance  to  an  audio  am- 
plifier hooked  onto  two  other  electrodes. 

Since  I  didn't  have  any  ground  around  me 
anywhere  I  decided  to  use  what  I  did  have: 
water.  We  \\  ere  cruising  off  the  coast  of  Oki- 
nawa at  the  time,  surfacing  at  night  to  re- 
charge our  batteries  and  looking  for  an  un- 
wary Jap  ship  to  sink.  Unfortunately  most  of 
the  Jap  ships  we  sighted  were  sub  chasers  and 
we  had  to  be  pretty  careful 

There  was  about  2/10  of  an  ohm  resistance 
between  the  APR-1  forward  and  aft  dipoles, 
so  I  hooked  the  low  impedance  tap  of  a  small 
audio  amplifier  to  them,  turned  up  the  gain 
and  said,  "Hello,"  About  ten  seconds  later 
came  the  call  .  .  #  "Green  to  the  conning 
tower."  I  rushed  up  to  find  the  underwater 
sound  man  all  excited.  It  seems  that  someone 
had  fust  spoken  very  clearly  through  his  sound 
gear  and  said  hello,  Hmmm  ,  .  .  wonder  who 
that  could  have  been.  About  this  time  the  fel- 
low arrived  from  the  forward  torpedo  room 
.  •  .  he  had  heard  the  same  thing  on  his  JT 
sound  gear.  By  George!  They  both  reported 
it  was  very  loud  .  .  .  very,  very  loud, 

I  listened  to  the  reports  from  the  two  sound 
men  and  thought  for  a  moment  .  ,  ,  yes,  I 
could  fix  that  right  up  .  .  f  nothing  to  worry 
about,  sir,  And  I  did  fix  it  .  .  .  they  never  had 
any  more  problem  with  strange  voices  on  the 
soui  ul  gear, 

I  understand  that  the  Icefish,  some  miles 
away,  heard  the  same  strange  voice.  How 
about  that? 

Every  now  and  then  I've  wondered  why 
this  system  wasn't  used  for  underwater  com- 
munications, but  I  supposed  that  there  prob- 
ably were  reasons.  Obviously  it  was  something 
that  many  people  had  researched  thoroughly 
years  ago  ...  or  was  it? 

Mensa 

Every  now  and  then  I  get  a  letter  from  an 
amateur  who  is  also  a  member  of  Mensa.  Fin 


Ifd  like  to  see  more  of  you  join  Mensa.  I  think 
it  would  be  very  good  if  every  amateur  who 
can  make  it  would  join.  If  you've  got  smart 
brains,  prove  it.  Write  to  Box  86?  Gravesend 
Station,  Brooklyn  23,  w  York  for  details, 
Mensa,  a  club  for  people  in  the  top  2%  IQ,  is 
quite  active  in  the  larger  cities  -  .  .  and  only 
a  small  percentage  are  in  it  to  show  off  how 
smart  they  are. 

The  New  President 

At  the  Flatbush  Radio  Club  the  other  eve- 
ning I  was  asked  what  changes  1  would  make 
if  1  were  made  president  of  the  League.  In- 
teresting thou  gl  it. 

Number  one  would  b-  i  long  facts-of-life 
session  for  the  Directors  to  acquaint  them 
with  the  real  situation  that  amateur  radio  is 
in  these  days.  From  there  we  would  take  the 
steps  necessary  to  set  up  a  public  relatione 
department  of  the  League  which  would  gather 
information  of  all  of  the  valuable  things  that 
are  being  done  by  amateurs  and  see  to  it  that 
these  stories  are  released  to  the  newspapers, 
presented  in  feature  magazine  articles  and 
given  world  wide  distribution.  This  could 
have  a  profound  effect  in  getting  more  people 
interested  in  our  hobby  and  give  it  a  tremen- 
dous boost  in  official  circles  all  over  the  world. 

Next  I  would  open  that  controversial  Wash- 
ington office  and  arrange  it  so  that  the  League 
could  for  the  first  time  have  some  influence 
in  Congress  what  happens  to  our  hobby;  I 
would  make  it  so  that  the  League  could  hon- 
estly say  that  they  represented  amateur  radio 
rather  than  just  exploiting  it. 

Then,  as  president  of  the  League,  I  would 
go  to  Washington  and  try  my  damndest  to 
get  an  amateur  radio  section  of  the  Peace 
Corps  established  to  send  small  teams  of  ama- 
teurs to  the  newer  countries  to  set  up  amateur 
club  stations  and  train  locals  in  the  basics  of 
radio  and  communications.  If  we  can  get 
amateur  radio  i rally  started  in  these  countries 
we  will  have  given  them  a  tremendous  boost 
for  they  will  then  have  experienced  men  to 
draw  upon  for  commercial  and  government 
communications  and  electronics  work.  Without 
amateur  radio  there  just  is  no  one  to  even 
start  with  in  these  fields. 

Then  I  would  visit  the  member  societies  of 
the  IAKU  and  find  out  what  can  be  done  to 
get  amateur  radio  ready  for  the  next  ITU 
conference.  I'd  get  the  ARRL  Directors  to 
authorize  the  funds  to  set  up  a  small  office 
in  Geneva  with  one  full  time  amateur  in 
charge  to  provide  communications  for  the 
Region  I  IARU,  including  a  monthly  bulletin 
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to  all  concerned. 

All  this  would  cost  money,  no  doubt  about 
it  And  even  though  The  League  has  over  a 
half  million  dollars  sitting  around  in  cash  and 
securities  which  it  is  not  using  in  any  way  for 
our  advantage,  I  believe  that  the  additional 
expenses  can  easily  come  out  of  increased  in- 
come. 

All  the  above,  and  more,  could  easily  be 
done  for  under  $80,000  per  year.  This  amounts 
to  just  $1  per  ARRL  member  more  than  is 
now  being  collected,  A  small  increase  in  the 
advertising  rates  of  QST  would  achieve  the 
same  result  and  their  rates  would  still  be 
about  one  third  to  one  fourth  those  of  any 
comparable  publication  in  any  other  similar 
field.  No,  there  are  many  ways  to  easily  fi- 
nance the  job  that  must  be  done.  All  we  lack 
at  present  is  the  will  to  do  it.  This  is  why  it 
is  so  extremely  important  that  all  of  you  sup- 
port the  Institute, 

Suggestion 

It  might  be  worth  while  if  the  ARRL  Di- 
rectors devoted  a  little  of  the  time  of  their 
short  yearly  meeting  to  a  discussion  of  ways 
for  the  League  to  re-establish  confidence  in 
amateur  radio  among  the  amateurs. 

The  repercussions  of  the  Incentive  Licens- 
ing hassle  should  be  apparent  to  everyone  by 
now.  I  told  you  that  they  looked  like  they 
would  be  serious  and  they  certainly  have 
proven  to  be  that 

The  immediate  response  was  turmoil  in  the 
amateur  ranks.  This  was  followed  by  an  in- 
tense depression  in  our  field-  Sales  of  new 
gear  fell  off  and  the  prices  of  used  gear 
dropped  badly.  This  had  the  effect  of  driving 
dozens  of  ham  distributors  to  more  rewarding 
lines  of  business  such  as  CB.  It  seriously  hurt 
many  of  our  ham  manufacturers  and  seems 
to  have  caused  many  of  them  to  lose  faith 
in  the  ham  market.  We  now  see  several  of 
our  largest  and  oldest  ham  manufacturers  wav- 
ering on  the  edge  of  dropping  out  of  the  ham 
business  completely. 

It  is  possible  tliat  confidence  can  be  re- 
gained in  ham  radio  if  the  League  acts  imme- 
diately to  remove  the  Sword  of  Damocles  that 
is  hanging  over  us  all  by  putting  all  of  their 
pressure  to  work  on  getting  the  FCC  to  forget 
Docket    15928  and   Incentive   Licensing. 

Ham  radio  and  the  large  firms  that  have 
done  so  much  to  support  and  encourage  the 
hobby  have  been  the  victim  of  the  ill  consul 
ered  actions  of  a  couple  of  people  at  head- 
quarters.  It  is  just  possible  that  this  tide  can 
be  turned  if  the  Board  acts  immediately, 

•  ,  .  Wayne 


i 


• » 


^Mtii  it't 


PREPAID  IN  USA 


IN  STOCK  AT 


QUEMENT 
ELECTRONICS 

1000  SOUTH  BASCOM  SAN  JOSE,  CALIFORNIA 

"Northern  California's  Most  Complete  Ham   Store" 

SINCE  1933 


BROADBAND    FERRITE   BALUN 


2-30    MC 

2   KW   P.E.P. 

Completely   Weatherproof 

1:1  or  4;1    Ratio   (specify) 

Mounting  for  Beam  or 

Dipole 


v 


^ 


Nearly  perfect  characteristics  are  obtained  by  the  use  of  low 
loss  ferrite  materials  and  special  winding  techniques.  The 
transformer  is  completely  encapsulated  in  plastic  to  assure 
freedom  from  moisture  or  shock  damage.  Model  601  is  de- 
signed for  a  Id  ratio  (50  ohms  unbalanced  to  50  ohms  bal- 
anced) and  the  Model  601 A  is  available  for  applications  re- 
quiring a  4il  ratio  (50-200  ohms  or  75-300  ohms).  Each 
unit  is  supplied  with  a  UG5SA/U  (type  N)  fitting  to  provide 
superior  weather  resistance. 

$19,95  Pin  Postage  with  mating  UG21B/U  add   $1-00. 
Write  for  data  sheet  or  see  your  local  dealer 


TRANSLAB  INC. 


4754  Federal  Blvd. 


San  Diego,  Calif.  S2102 


3VT  HALF  RACK  PANEL 

10"    Depth      $5.00    PPD 

Check   or   M.0.    No   COD 

NYC    Res.    Add    5% 

NYS    Res,    Add  2% 

DEVICES 


CONSTRUCT  YOUR 
EQUIPMENT  THE 
EASY  WAY— USE 

THE  UNIT  CHASSIS 

Wire  and  test  the  subchassis  out- 
side where  everything  is  acces- 
sible. Assemble  the  subchassis 
into  the  unit  chassis  and  you 
have   a    professional   package. 


3"  x  W% 

subchassis 


BOX  136      BRONX  N.Y.      10463 


MAY  1966 
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TENNA-B* 


COAI 


ANTr.Nr-Uk 


*  .     -* 


$10  "et  Ppd 


1 


BROAD     BAND     BALUN 

•    Flat    in    the    amateur    bands     <P*V  In  U.S.A. 

from  3  to  30  Mcs,  •  Full  legal  power  •  Fully 
weather  sealed  •  Matches  coax  to  antenna  or 
balanced  line,  •  Improves  efficiency  and  radia- 
tion pattern. 

Two    models,    I    to    1    or    4    to    1    impedance    ratio 
Size    P/4"    OD    x    4"    long,    Wt.    4    02, 

FUGLE  LABS  1835  Watchung  Ave.,  Plainfleld,   N.I, 


INVERTERS 


T2vdc  to  28vdc 

Run  your  surplus  equipment  with 
no  conversion      ]  5Q    WATTS    $49.50 

300  WATTS  $71.50 

We  also  moke  6vdc  to  I2vdc     12vdc  to  12vdc 

!2vdc  to  115v  60cps    150  or  300  watt 

12vdc  to  1  ISv  400cps    ISO  or  300  watt 

12vdc  to  450 vdc 

WRITE  for  complete  information 

INVERTRONICS  pine  brook,  nj 


LEARN    RADIO 


Alburn  eftntftlnt  thr«   \2r* 
LP's    2»i    hr.    instruction 


THE  EASV  WAY! 

•  No  Books  To  Read 

•  No  Visual  Gimmicks 
To  Distract  You 

•  Just  listen  And  Learn 

Based    on    modern    psychological 
techniques—This  course  will  take 
yog   beyond   13  w.p.m.  In 
LESS    THAN    HALF  THE   TIME. 

Alto  avail  able  on  magnetic  tope. 
See  your  dealer  now! 


EPSIL0N  ren  RECORDS 


206  East  Front  Street,  Florence,  Colorado 


VHF-UHF 


Converters  and  Preamps  for  50  thru  432  Mc. 

Write  for  literature. 
Send   for   a  sample  copy  of  the  VHF'er,   the 
only    magazine    for    VHP    and    UHF    hams. 

Parks  Electro nics*  Rt,  2t  Beaverton*  Oregon 


LARGEST  SELECTION  in  United  States 
AT  LOWEST  PRICES—48  hr.  delivery 

Thousands  of  frequencies  in 
stock.  Types  include  HC6/U, 
HC18/U,  FT-241,  FT-243, 
FT-171,  etc, 

SEND  104  far  citato*  with  escillitor 
eirtslli,  fttfintod  on  first  order* 

24001  Cryitii  Dr.,  ft.  Hym,  Hi.  SMI 


Henry  Cross  WIOOP 

Permanent  Cure  for  the  NC-300 
Filament  Regulator 

Tlie  oscillator  heater  in  the  NC-300  is  fed 
from  a  12  volt  tap  on  the  power  transformer 
through  an  Ampertte  current  regulator.  These 
work  verj  well  but  seem  prone  to  quit  at  criti- 
cal times.  A  6Y6  will  be  found  in  most  300's 
instead,  as  it  will  make  the  beast  run,  even  if 
it  won't  regulate,  The  circuit  shown  was  in- 
stalled in  a  300  belonging  to  W2N8P.  CI  is 
at  least  1000  &if,  at  least  12  working  volts.  Dl 
was  a  shorted  2X301— or  a  good  one  .  .  .  power 
transistors  are  fine  low  voltage  diodes.  D2  is  a 
IN  1602  (International)  or  other  6,2  volt  ten 
watt  zener  diode,  II  the  stud  goes  to  the  anode 
in  what  you  can  get,  turn  the  other  diode  and 
electrolytic  around— mica  washers  are  too  fussy. 
For  a  6AII6  Rl  came  out  about  8  ohms  10 
watts  (10  in  parallel  with  40).  The  action 
would  be  better  with  about  2500  *jf  and  8 
ohms. 

.  .  .  WIOOP 


POWER     XFMR 
AMP£RIT£ 

{or  ev& 

2.2JL    7 


6AM6 
OSC    HTR 
63V 
0.45  A 


1 


6AH6 
CSC 


D2 

INI602 


BEFORE 


Fig.   1.  A  permanent  cure  for  the  NC-300  fila- 
ment regulator's  troubles. 


Solution  to  the 
Crossword  Puzzle  on  page  98 
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SILICON  BUSWITCH  7  amp  200  piv,  used  in  AC 
phase  control  and  lamp  dimmers.  Circuit  for  750 
watt  lamp  dimmer  included.  2  for  $1 

SILICON  NPN  MICROTRANSISTOR,  silicon  planar 
epitaxial.  Vcba  40  volts,  Vce©  15  volts,  150  mw, 
100   mc»  with   specification   sheet.  2  for  $1 

SILICON  BI-DIRECTIONAL  TRANSISTOR-  PNP- 
NPN.   2 Ml 640,  2  for  $1 

SILICON  MESA  POWER  TRANSISTOR,  85  watts, 
2N424    NPN-  2   for   $1 

Experimenter's  package.  Your  choice  of  any  12 
of  the  above  for  $5. 


Digital    Indicator  displays  figures 

on  translucent  window  0-9.  Plug- 
in  bank  of  6  volt  bulbs  on  rearr 
each  bulb  when  energized  dis- 
play   one    digit    on    the    window. 

$6*00 


CRYSTALONICS  FET  (Field  Effect  Transistor)  with 
spec  sheet.  See  December  73  for  more  informa- 
tion on  FET's,  J1,00  6/$5 

SILICON    DIODES   SPECIAL 
800  PIV  400  ma  $3.00/12     30 £   each 


.■  "  ;    .    ■-., 


BAUSCH  &  LOMB  NAVY 
5  x  50  BINOCULARS 
Brand  new,  coated  lens. 
Individual  focus,  with 
case,  straps,  fitters.  B 
and  L  cost  $279*50* 
Magnificent  handheld 
Navy  glass,  Waterproof, 
dust  proof.  $95.00 


1000  PIV  Studs  2  amp 


$10.00/12    $1.00  each 


150   PIV  35    amp.    Used,    guaranteed,   with    mount* 
ing   hardware.  $5.00/6  $1.00  each 


JOHN   MESH N A   JR. 

19  Allerton  Stf  Lynn,  Mass. 


Synchronous  clock  mo- 
tor driving  a  gear 
train  to  produce  one 
revolution/8  hours 

with  analog  output  by 
means  of  a  precision 
10K  pot.  Reset  with 
another  built  in  115  V 
60  Cycle  motor.  May 
be  taken  apart  for  the 
2  motors,  one  a  preci- 
sion motor  driving  a  gear  train  and  the  second 
motor  60  cycle  induction   115  volt, 

Unbelievable    $1.50 


ARC-5  Transmitter  7-9  mc.  Writ- 
ten up  many  many  times,  but 
try  and  buy  one.  Perfect  condi^ 
tion  in  original  gov't  renew  pack 
ages,  each  with  individual  log 
and  work  sheets.  This  will  no 
doubt    be  the  last  of  them. 

$23.00 


New  1966  catalog  hot-off-the-press.  We  keep  no 
mailing  lists.  Send  25#  for  the  best  80  page  cat* 
alog  we  have  ever  printed.  More  bargains  than 
ever   before. 


(Continued  from  page  4) 
Well,  we're  all  being  jarred  more  and  more 
these  days.  Two  names  for  frequency  units 
have  been  causing  more  and  more  problems 
(though  I  cant  believe  they're  that  serious) 
in  international  science  and  engineering  as 
these  fields  tend  to  be  less  and  less  national- 
istic and  more  international.  An  international 
conference  a  few  years  ago  decided  that  il 
would  be  better  to  use  hertz,  and  the  USA 
National  Bureau  of  Standards  and  Institute  of 
Electrical  and  Electronics  Engineers  have  ac- 
cepted this  ruling,  as  have  most  of  the  engi- 
neering level  publications  in  this  country* 
Now  the  hobby  and  technician  magazines  are 
starting  to,  too.  Massive  resistance  to  appar- 
ently inevitable  social  changes  seems  to  have 
had  little  worthwhile  effect  recently,  and  I 
suppose  that  the  same  can  be  said  for  resist- 
ance to  hertz, 

Hz,  kHz  and  MHz  for  cps,  kc  and  nic  will 
undoubtedly  offend  your  eyes  as  much  as  ours 
at  first,  so  we're  going  to  switch  to  them 
slowly  to  get  you  accustomed  to  them.  If  Hz 
annoys  you,  think  of  how  Tm  going  to  enjoy 
changing  all  of  those  cycles,  kc\  and  mc  to 
Hz,  kHz,  and  MHz  in  all  of  the  manuscripts 
we  publish, 

•  ■  •  Jraui 


HAVE  MORE  FUN  ON 

VHF/ UHF 


$9.75  eoch 

ALL  5  FOR  $45 


VHF/UHF  ABSORPTION  WAVEMETERS 

Hand  calibrated  from  crystal  oscillators  by 
K  1CLU  Now  you  can  find  the  432  mc  and  1  296 
mc  bands.  Know  the  frequency  of  your  doublers, 

triplers  and  oscillators.   Don't  guess! 


VHF-1   40-135  mc 
VHF-2  135-355  mc 


UHF-1  350-  675  mc 
UHF-2  600-1100  mc 
UHF-3  9504400  mc 

Mahogany  Carrying  Case 

For  Five  Wavemeters 

$22.50 


In    stock.    Send    check   or    money   order   for   48 
hour  shipment. 

Hoisington  Research  Company 

Far   Over  Farm,    603-924-3030,    Peterborough,    N.    H. 


MAY  19M 
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R10A  ARC12     Later    Command     Receiver,     550    and 
) 500    KC.    New     534.95 


<  *  * 


R13A/ARC12   108   and    135   MC.   Excellent    .  .    $29,95 
12  VOLT  DYNAMOTOR  for  RIO  or  RI3.  New     $7.50 

FREQUENCY  STANDARD   .001%   accuracy.  500  cycte 

tuning    fork    oscillator    operating    from    24VDC    at 
.  18A.   Removed   from   new  equipment    .  .,,      $7-50 

ID169C   APN    12    Radar  scope  etc.    for  conversion   to 

unttor.      With      schematic      and   tubes      including 

3BPI      ...  , 516.95 


R105   COLLINS   RECEIVER    1500  to    18500KC     $67.50 

TRANSISTOR    BOARDS    Pay    only    54    per    transistor. 
Diodes — Res. — Cond — etc.  Free,  Minimum    .      52.50 


NICKLE    CADMIUM   cells,    New   3.5   A.H 

ROTARY      SWITCH      2      deck,      17      positions 
New 7  - .  .  .       . 


4   X    150A    SOCKET    New 

4-100   Chimney    Eimac    5K406.    New 

2C39A  Tripler  Cavity   less  tube.   New 


2AP1 
2C39 
2C40 
2C43 
2E26 
3B24 


5.95 
5.00 
5.00 

4.00 
2.00 
1.00 


4X1 50A      6.50 


5R4GY 

6L6G 

41 6B 

808 

813 

815 

83  2  A 


1.00 

902P1 

1.00 

5692 

5.00 

5763 

1.00 

5894 

9.00 

8012 

2.50 

8020 

5.00 

8025 

$1.49 

each. 
$1.50 

52.95 

S2.95 

$4.95 

3.50 
1 .00 
1.00 
12.00 
1.00 
2.50 
1.50 


ARROW   SALES-CHICAGO,   INC 

2534  5.  MICHIGAN   AVENUE 
CHICAGO,   ILLINOIS  60616 


PLATE  TRANSFORMERS— $39.95 

3600-0-36OO  VAC  ®  1000  Ma.f  GCS,  with  120.240  VAC  60 
eps  primary.  Commercial  quality  units  manufactured  by  Wagner 
ElKtrle  Ca.  measire  13"  high,  12"  wide,  and  9"  deep.  Net 
weight  is  85  #.  Price  539.93  F.0rB.  Minneapolis,  One  year 
unconditional  money  back  guarantee.  Terms:  Check  or  ln\0  with 
order.    Immediate    delivery.    Write   or    Phone: 

PETER   W.    DAHL  CO. 

401  4th  St..   S.    E.  Minneapolis,    Minnesota  55414 

Tel:   612-338-9077. 


«L 


WE  DON'T  HAVE  $1,000,000! 

But  we  have  enough  cosh  to  pay  you 
the  mostest  tor  all  your  late  model 
equipment!  We  want  to  buy  ground  and 
air  communication  equip.,  teletype,  GRCr 
PRC,  ARC,  ARN,  &  test  equipment.  WE 
PAY  FREIGHT!  Tell  us  what  you  have 
.  .  .  what  you  want  ,  (  .  and  we'll  give 
you  the  best  deal  in  the  country — 
TODAY! 

COLUMBIA   ELECTRON ICS-Dept.  S. 

4365  W    Pico  Blvd.   Los  Angeles,   Calif.   90019 


Interested  in  VHF? 

Then  why  not  send  for  a  free  sample  of  the 
VHFer  Magazine.  It's  devoted  entirely  to 
serious  VHF  and  UHF  hamming.  It  contains 
articles  by  well-known  and  capable  VHF'ers. 
All  who  want  to  improve  their  knowledge  of 
VHF  are  invited  to  subscribe. 

Subscriptions  are  $2  a  year  (foreign  $3) 

The  VHPer 

Laboratories,  Rt  2,   Beaverton,  Oregon 


NEW    PRODUCTS 

Denson's  20th  Anniversary 

Al  Denson  has  just  brought  out  a  Fat,  96 
page  twentieth  anniversary  catalog  full  of  TV, 
AT\\  test  equipment,  ham  gear,  surplus,  TV 
camera  kits,  etc.,  etc.  YouH  spend  hums  look- 
ing at  this  catalog,  drooling  over  the  contents 
every  minute.  It's  also  got  lots  of  schematics, 
conversions,  information  about  equipment  and 
other  interesting  data.  If  you're  a  builder, 
you've  got  to  get  this  one.  Write  to  Al  Denson, 
Rnekville.  Conn.,  and  ask  for  catalog  965-81. 

Lafayette  Spring  Catalog 

If  you  haven't  gotten  Lafayette's  new  Spring 
catalog,  number  663,  be  sure  to  write  them 
and   ask    for   a   copy.    Address   is    111    Jericho 

Turnpike,  Syosset,  L.  L,  N.  Y.  11791. 


Scientific  Associates  VHF  Converters 

The  new  Scientific  Associates  solid-state 
converters  come  in  tunable  and  fixed  fre- 
quency models  for  HF  and  VHF  reception. 
An  interesting  feature  is  built-in  squelch  that 
can  easily  be  connected  to  the  receiver  the 
converters  are  used  with,  Thev  come  in  main 
models  at  prices  from  -S24  to  $35  and  you 
lo  get  details  from  S.A..  P.O,  Box  276,  S, 
Glastonbury,  Conn, 

Mosley  Lancer 

Mosley's  new  Lancer  1000  2  kw  mobile 
five  band  antenna  offers  a  lot  ol  Features  to 
the  ham.  It's  made  of  stainless  steel,  and  uses 
interchangeable  coils  for  all  bands  but  ten, 
which  is  fed  direct.  If  all  coils  are  bought  to- 
gether, they  come  in  an  attractive  coil  caddy 
lor  easy,  safe  storing.  For  more  information, 
write  Mosley  at  4610  Lindbergh  Blvd.,  Bridge- 
ton,  Missouri  63042, 
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GE  Compaction  Catalog 

GE  Compactions  have  made  quite  a  mark 
in  the  TV  industry.  As  usual,  this  has  brought 
many  dividends  to  hams.  The  small,  reliable, 
multi-purpose  Compactions  have  many  ham 
uses— and  are  being  used  by  many  ham  manu- 
facturers and  ham  builders.  An  interesting 
catalog  of  Compact rons  and  their  advantages 
over  other  tubes  is  die  new  GE  publication 
ETG-3983,  which  you  can  get  by  writing  GE, 
Schenectady,  N.  Y. 

National  Reduction  Drives 

National  Radio  has  recently  announced  a 
new  line  of  10:1  and  5:1  ball  reduction  drives 
that  require  only  one  inch -ounce  input  at  no 
load,  but  can  transmit  outputs  of  35-40  in-oz. 
They're  smooth  and  virtually  back-lash  free. 
For  more  information  on  these  drives,  please 
contact  National  Radio,  37  Washington  St., 
Melrose,  Mass.   02176. 

GE  Semiconductor  Guide 

The  new  General  Electric  Semiconductor 
Almanac  is  a  must  for  servicemen  and  experi- 
menters alike,  Under  the  slogan,  "A  few  will 
do/J  GE  has  devised  a  cross  index  to  all  sorts 
of  transistors,  diodes  and  other  components, 
that  tells  you  which  of  the  readilv  available 
GE  Universal  Hrplucemenl  Transistors  will 
replace  which  other  transistors,  etc.  Like  the 
RCA  SK-line,  these  transistors  (GE-1,  GE-2, 
etc)  are  a  little  more  expensive  than  some 
others  you  can  use  for  similar  applications, 
but  unlike  other  transistors,  are  available  at 
most  distributors.  Get  your  copy  of  the  al- 
manac at  vour  local  distributor. 


Mosley  Classic  33 


Mosley's  new  Classic  33  t riband  beam  is 
their  newest  addition  to  the  Trap-Master  fam- 
ily. The  Classic  will  handle  1  k\v  AM/CW 
or  2  kw  PEP  SSB  and  features  a  new  type  of 
matching  developed  by  Mosley,  "Broad  Band 
Capacitive  Matching."  The  beam  features  a 
long  boom  for  excellent  gain  and  assembled 
weight  is  only  60  lbs.  For  more  information, 
write  Mosley,  46i0  North  Lindbergh,  Bridge- 
ton,  Missouri  63042, 


\ 


$395  PREPAID  IN  USA 


IN  STOCK  AT 


QUEMENT 
ELECTRONICS 

1000  SOUTH  BASCOM         SAN  JOSE,  CALIFORNIA 
"Northern  California's  Most  Complete  Ham   Store" 

SINCE  1933 


CO-AX  CONNECTORS 

Current   prodnHion.    to  latest   military   specs,   except 
war  II   surplus;  "*M   take  ou1 


1    •         "  i 


wo  rlil 


PLr~25#r  or  80-239,   choice    39*  *K  3..  $1.10;  12,  $4.25 

PL-259A.3,    .  >,   29*  ea,   ft/$1.10;  M-359   s,  49*  ea,  3/|135 
M>S8S.    -  -      ^    65<J  each,   5/$3.00.  M-35S   T  $1.95t  5/19.50 

CH-250,   otiasatfl   riwlt\   lit t=  SG-238    95*   ea  51430 

DOUBLE   MALES,   DO  NOT    BIND,         .  .    95*  cacli,  5  for  54.50 

MM  s.  one  hole  SO-239,   with  nut    .      29f  each  4  $1,10 

UG-i:     'T  or  IG-I70/U,  ndm-ers,    .  ...*   11*  each,   10/$1.00 
UG-21/0.  s  N  type  malt,  for  COLLINS  SETS         35c-  3  $1.00 


HEATH   CABINETS 
all    less   front   panel 

i    x  0  x   1  *".   for  3"  scone   .***..      . . 

$*A  x  13  x  HWt  for  5**  9toi«   .        , . 

"110,   8«    i  fi   I  5"  59* 
-24.    ventilated,  or  lowered 

9  Me 


*    -    * 


-    -    -    -    - 


.  $1.95 
,  $2.50 
6  $3.25 


x  13  x 


"ft 


Choice 


79*  ea  4  $3.00 


HAMFEST  SCHEDULE 

May  l.     r»e  Kalb,  III. 
May  14.  Rochester,    N\Y. 
Mar  --     PlUshurgii.  Y*. 
tamd  Bock  yttumwji.  III.  June 

AU  orders  except  In  emergency  shipped  same  day  received.  For 
Tree  iHHilUB"  sheet,  send  self  addressed  stamped  envelope. 
PLEASE,  PLEASE  Include  suffldem  postage  and  insurance.  Any 
exeesa  refunded  with   order, 


B   C    Electronics 


Telephone  312  CAlumet  5-2235 
2333  S,  Michigan  Avenue  Chicago,   Illinois  60616 
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CAVEAT 

EMPTOR? 


I\fO  say  the  buyers  of  73's  fast  growing 
want  ad  section*  Caveat  Emptor?  CE's  low 
price  of  $2  for  25  words  (non-commercial 
ads)  brings  excellent  results.  You  know  why. 
73  is  read  by  the  active,  money-spending 
hams.  Our  want  ads  are  the  cheapest  and 
they're  also  set  in  clear,  easy-to-read  type 
with  lots  of  space  between  them.  And  we're 
not  nasty  about  the  length,  either:  round  the 
price  off  to  the  nearest  dollar  ($1  minimum) 
if  you  have  more  or  fewer  than  25  words. 

We  don't  encourage  businesses  to  advertise 
in  Caveat  Emptor?  since  73*s  regular  space 
rates  are  so  low — as  little  as  $18  for  a  l/16th 
page  display  ad.  But  if  you  insist,  the  charge 
is  $5  for  25  words,  or  $50  in  advance  for  25 
words  per  month  for  a  year. 

A  few  hints  for  your  ads.  Type  your  copy. 
Don't  abbreviate  since  you  pay  for  words,  not 
space.  Include  your  full  name  and  address  as 
well  as  your  call;  not  all  hams  have  a  Call- 
book,  though  they  certainly  should.  We  put 
the  first  few  words  in  bold  face  capitals,  so 
make  them  attract  attention.  Don't  put  "For 
Sale"  in  the  ad;  everyone  knows  that's  what 
the  ad  is  for  unless  you  say  otherwise. 

Please  type  your  ad  on  a  large,  plain  piece 
of  paper. 


Send  money  and  ad  to: 


Caveat  Emptor? 

73  Magazine,  Peterborough,  N.K  03458 


advised  by  wy  lawyers  that 
don't  you  ever  proofread  y 
arev-a  bunofe  sfj&&&2*  and 
thi*-«^th¥  »W  Jtxw  for 
have  no  other  recourse  but 
should  be  tarred  and  feath 


Dear  73: 

I  am  not  a  VJHLF,  man,  but  I  do  know  my  math! 
Your  illustrator  shows  the  curvature  of  the  parabolic 
reflector  ("Design  of  Parabolic  Reflectors",  February* 
1966)   as  being  greatest  at  the  ends. 

The  curvature  actually  decreases  as  the  distance 
from  the  axis  is  increased,  since  the  curvature  is  pro- 
portional to  l/(z2h  which  also  decreases, 

It  makes  no  difference  in  the  actual  construction,  of 
course*  so  long  as  one  sticks  to  the  equations  given, 
but  some  of  your  readers  may  be  worried  if  their 
dishes  don't  look  like  the  illustrations! 

Please  excuse  the  criticism,  but  as  a  teacher  of 
Engineering  Graphics.  I  guess  I'm  a  bit  fussy  about 

accurate  drawings  I 

Mike    Guerard    WA5JMY 

Bryan,   Texas  77801 

Dear  73: 

Lately  I've  seen  the  concept  of  "noise  figure"  and 
"noise  factor"  treated  loosely;  however.  I  have  had 
no  objections  because,  in  general,  most  readers  gain 
additional  insight  to  the  general  concept  of  noise 
(whether  it  is  generated  externally  or  internally  to 
a  receiving  system)  and  how  it  effects  receiving  sen- 
sitivity* But  I  must  object  to  the  February  1966  article 
"Noise  Considerations  in  a  Preamplifier4'.  Author  Nel- 
son has  fallen  into  the  trap  many  do  in  interpreting 
the  equation  for  determining  overall  noise  figure 
when  adding  a  low  noise  preamplifier  to  a   receiver. 

The  expression  NF  overall  ==  NFl>  -1 -p- is  cor- 
rect. However,  NF  overall,  NFi%  NFi,  and  G*  cannot 
be  used  in  decibel  form  in  this  equation!  These  terms 
must  be  in  factor  form.  Subtracting  the  factor  1  from 
NF*  expressed  in  decibels  is  like  trying  to  subtract 
apples  from  oranges, 


The  expression  NF  overall  —  NF^  + 


—  1 
G= 


the 


terms  should  be  redefined  as  follows: 
NF  overall  —  overall  noise  factor 

I  overall  noise  figure   —  lOlogio  NF  overall) 
NFi  —  noise  factor  of  the  original  system 

(noise  figure  of  original  system  =:  lOlogio  NFi) 
NF*  =  noise  factor  of  the  preamplifier 

(noise  figure  of  preamplifier  =  lQlogio  NFa) 
Ga  ==  absolute  power  gain  of  preamplifier 

(decibel  power  gain  of  preamplifier  —  101ogu>  G*) 
In  the  exampie  problem  as  given  in  the  article,  if 
noise  figure  of  original  system  =  lldb  then  noise  fac- 
tor of  original  system  =  12.6.  Also  if  noise  figure  of 
preamplifier  =  5db  then  noise  factor  of  preamplifier 
—  3.16  and,  if  power  gain  of  preamplifier  =  lOdb  then 
absolute  power  gain  of  preamplifier  —  10.0.  Therefore, 

overall  noise  factor   (NF  overall)    =   3.16  4~  12-6—1  _ 

10 

3.16  +  1.16  ==  4,32  AndT  overall  noise  figure  —  lOlogio 
432  =  6.35db 

Just  because  the  author  obtained  6db  by  using  the 
equation  incorrectly,  the  reader  must  not  be  misled 
In  believing  that  the  difference  between  the  correct 
method  and  the  incorrect  method  of  calculating  over- 
all noise  figure  is  always  small.  A  few  sample  prob- 
lems  will  soon  convince  the  reader  of  this. 

Robert   L.  Eison 
Ventora,  Calif. 
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73  MAGAZINE 


Dear  7:; 


it 


Jim  Kyle's  "Full  Story  on  Low  Pass  Audio  Filters 
in  the  March  issue  of  73  was  doing  fine  until  he  wan- 
dered off  on  the  problems  of  impedance  matching  {the 
right  hand  column  of  page  94).  In  the  first  place  he 
started  out  to  design  a  filter  with  a  470  ohm  character- 
istic impedance  and  then  decided  to  feed  it  from  a  500 
nhm  source*  This  is  not  too  bad  a  mis-match  but  the 
idea  of  isolating  the  source  from  the  filter  is  really 
wild,  The  idea  is  to  match  the  source  to  the  filter.  This 
may  be  done  in  this  case  most  easily  with  a  minimum 
loss  matching  pad.  In  this  case  going  from  a  500  ohm 
source  to  a  641  ohm  load  he  should  have  placed  a 
shunt  resistor  of  1067  ohms  across  the  500  ohm  source 
and  a  301  ohm  resistor  in  series  with  tthe  641 
500  ohms  and  the  load  will  be  driven  from  an  effective 
641  ohm  source.  The  loss  of  this  arrangement  will  be 
only  4.346  db  rather  than  the  44  db  mentioned  in  the 
article.  The  44  db  loss  mentioned  in  the  article  is  about 
9.500  times  as  much  power  loss  as  is  obtainable  with 
the  above  mentioned  minimum  loss  matching  pad. 

Keep  on  coming  with  the  good  technical  and  con- 
struction articles  as  73  is  about  the  only  source  left 
among  the  ham  journals  for  such  a  profuse  supply* 
The  table  of  contents  for  one  issue  of  73  will  beat  the 
annual  index  of  the  other  brands. 

John   I.  Sheetz  K2AGI 

Dear  73  r 

Just  a  word  of  appreciation  for  your  magazine.  It 
gives  a  fresh  atmosphere  of  imagination  and  originality 
(and  controversy!)  in  what  had  become  a  rather  stilted 
and  dull  field  of  technical  journalism. 

Your  articles  are  always  interesting,  but  occasionally 
an  author  gets  a  bit  careless  with  his  slide  rule.  For 
instance.  "Seeing  your  SWR"  in  the  February  issue  of- 
fers a  new  and  interesting  approach  to  a  perennial 
amateur  problem.  However,  on  page  68,  Fig.  6,  the 
values  given  for  the  6  db  pad  appear  to  be  in  error. 

For  matching  a  75  ohm  generator  to  a  52  ohm  load 
with  6  db  of  insertion  loss  the  values  shown  below 
appear  to  satisfy  the  conditions; 


41.8  3.4 


75    OHMS  IN 


83.fi 


52    OHMS  OUT 


f77 

This  error  doesn't  detract  from  the  usefulness  of  the 
article  but  if  someone  tried  to  use  the  pad  he  might 
be  disappointed  in  its  performance  for  anything  like 
precise  tests, 

Jim     Sprong     K1YZP/1 

Boselle,    NJ, 

Dear  7,1: 

I  would  like  to  thank  you  for  publishing  the  tongue- 
in-cheek  article  "Historical  Note"  bv  Ray  Thrower 
WA6PZR.  in  the  March  issue  of  73, 

It  takes  me  back  to  the  days  of  my  youth  when  my 
two  ambitions  in  life  were  to  be  a  Ham,  and  to  be  the 
male  vocalist  in  an  all-girl  band. 

Even  in  those  days  I  was  interested  in  Broad  Bands, 

W.  H.  Rocholl  W5ZXZ 


Corrections 

In  VU2NR*s  transistor  receiver  in   the  February  is 
sue,  each  coil  L4,  L5,  L6  should   have  a  grounded 
center  tap. 

In  the  February  issue,  page  102,  "Semi modern! zing 
Vibrator  Power  Supplies/'  the  center  tap  of  the 
transformer  should  not  be  grounded  or  poof! 


St*1' 


Sa 


TO  LEARN  HOW 
SEND  FOR  FREE 
BOOKLET  BELOW 


Five  million  mobile  radios 
need  periodic  maintenance  and  checks  on 
frequency  and  modulation,  by  properly 
licensed  and  equipped  servicemen.  Your 
ham  experience  is  the  ideal  background 
for  getting  into  this  profitable  field — and 
the  LAMPKIN  105-B  is  the  ideal  /re- 
quency  meier  to  build  your  business 
around  I 

You  can  start  off  small -^working  part-time, 
with  little  investment,  maintaining  CB  radios 
or  local  two-way  systems  — then  build  up  to 
your  own  full-time  high-profit  business* 

T05-B  FREQUENCY  METER 

Micrometer  dial.  Measures 
nearby  transmitters,  con- 
tinuous coverage  100  KC 
to  175  MC  and1  up.  Internal 
|^k  calibrator.    Only    8    lbs. 


■  -f\ 


$395.00. 


LAMPKIN  205-A  FM  MODULATION  METER 

Tunable  25  to  500  MC 
any  channel*  Direct 
reading.  Light  weight. 
Measures  peak  swing 
0-12.5  and  25  KC. 
$290.00.  Quad-Scale 
model  $340,00. 

MAIL    COUPON  TODAY! 


LAMPKIN   LABORATORIES,    INC. 

MFH  Division,  Bradenton,  Fla.  33505 

At  no  obligation  to  me,  please  send  me 
free  booklet  "HOW  to  MAKE  MONEY  in 
MOBILE-RADlOMAINTENANCE"-onddota 
on  Lampkin  meters. 


Name 

Address. 
City 


.Slate. 


-Zip. 


LAMPKIN  LABORATORIES,  inc 

MFH.DIVISION,  BRADENT0N,  FLORIDA  33505 


WE'RE  STILL  AT  IT! 

VHF  NUVISTOR  PRINTED  CIRCUIT  CONVERTERS 

MODEL  672MC-N.  A  very  compact  low  noise  high  gain  cen- 
ter  using   4    GCWI's.    Cascade    KF    amp,    oscillator   trlpter 
and  mixer.  6.3  t  and  50  90  f,  S/N  3/5  db.  Size  2%  x  i 

x  1  %".  6  or  2  meter.   Anv  if   . . .  * ,  •   $3*50  pp 

CASC0DE    NUVISTOR    LOW    NOISE    PRE-AMP.    2%    x    2". 
27/30    mc,    50    me,    144    rac,    in  '40    db.    gain.    Uses    2 

6CW4's,  Low  frequency  commercial  on  request §5.00  pp 

LITTLE  GEM"  6  METER  EXCITER  AND  TRANSMITTER 
RF  SECTION,  5  Watts  in.  3  watts  out*  Uses  1  GAU8  and  8 
mc  crystals  2%  x  4"  *tTbis  is  Tun  to  play  with" — 
WA4NED    ».«»•  *»*••* *  *  **  *  **  *  *  •■*•■*  *  *  •  •  "•    5"<  .oil 


All  taned  circuits  nnw  have  Mylar  Iron  core  coil  forms.  The 
above  units  are  wired  and  tested,  less  tubes  and  crystals.  Fur  air 
mail  from  Tampa  Airport  add  25 #, 


P.O.  Box  64 


GEM   ELECTRONICS 

Ozona,  Fla.  33560 
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INSTITUTE  OF  AMATEUR   RADIO 
MEMBERSHIP  APPLICATION 

(Use  separate  sheet  if  desired) 


*  - 


Calf 


.$5  for  1  yt\  loAR  Membership. 
.$2.50  for  1  yi\  loAR  Student  Member. 
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i  uity „ otdte  #.»....  zip 

i 
i 

i   ■ 
i 

i   . 
i 

i 

i    * 

I 

i 

I    ■ 

I 

i 

I 

I    * 

I 

I    . 

I 

I 

i 

I    . 

1 

I 

i  Ptease  send  check  or  money  order  (cash  sent  ] 
J  at  sender's  risk)  to: 
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.$7,00  for  1  yr.  loAR  Mem.  plus  1  yr.  73.  i 

.$4,50  for  1  yr  loAR  Student  Mem.  plus  J 
i  yr.  73. 


.  I  am  a  new  Member  of  loAR.  Age  .  . 


I 
i 
-   i 
i 

,  I  am  a  Charter  loAR  Member  and  desire  J 

to  have  my  membership  continuous.  [ 

i 

This  is  a  renewal  of  73  but  a  NEW  loAR  J 

Membership,  J 

i 


institute  of  Amateur  Radio,  Inc. 

Membership  Department 
Peterborough,  New  Hamp.  03458 


LOW 
COST 

MINIATURE  SIZE,  compact,  incandescent  nu- 
meric readouts  ha  we  new*type,  long-life  30,000 
hour  lamps.  Machined  aluminum  stack-plate 
design  permits  close  sttie<by-side  mounting.  Digit 
si«  ¥*"  high.  Specify  6V  or  14 V  model. 

S«l«*fO  PREPAID  WHCN  CHfCK   ACCOMPANIES  OftOEff 

fkom  HLLU  PRODUCTS, inc. 

LAWRENCE 


■1  I  MlaiaL 

STOP!  LOOK!!  READ!!! 

SI. 00    will    frome    &    display    60    QSL 

Cards  in  3  of  our  20  compartment 
ptastJc  holders,  or  $3.00  gets  10  hold- 
ers for  200  Cards,  Order  now — elimi- 
nate rbe  mutilation  &  headaches  of  the 
obsolete  methods,  &  have  a  neat,  at- 
tractive shack  instantly.  Prepaid  & 
guaranteed. 

Free  sample  available  to  Dealers, 
Tppabeo.    Box   198N,    Gallatin,    Trim,    37066 


V4AAWMO 


<ftn   7j4#    JIftJmtAtt. 


t,  14 

•  1*  j|B  V    „ 


504 


MATH 
SIMPLE? 

Yes,  K8LF1  gives  you 
the  simplest,  most 
easy  -  to  -  understand 
explanation  of  Ohm's 
Law,  squares,  roots, 
powers,  frequency,  me- 
ters, logs  slide  rules, 
etc,  A  postpaid  steal 
at    only  50<i 

73   MAGAZINE 

Peterborough,  K.H.  03458 


Dear  Wayne, 

In  your  January  issue  you  mentioned  the  UFO 
enigma.  That's  been  a  pet  interest  of  mine  for  years, 
In  November  of  '53,  the  first  year  the  15  meter  band 
was  opened  up  for  phone  operation.  I  conducted  the 
first  known  UFO  seminar  on  the  ham  bands  on  this 
subject  We  met  every  day  at  noon  California  time. 
There  were  several  regulars  who  called  In  daily,  some 
of  whom  are  now  among  silent  keys.  These  included 
W6ZZ  (deceased)  W6BD  (deceased)  W6IJU,  W60ZC 
(deceased)  several  other  W6*s.  and  many  persons  from 
Texas,  the  east  coast,  the  midwest,  Canada,  Hawaii. 
South  Africa,  Mexico,  and  occasionally  Chile.  Many 
persons  told  of  personal  sightings  of  these  strange 
objects.  There  was  sufficient  interest  in  this  topic 
that  the  discussion  would  run  for  hours  daily,  1  had 
a  tape  recorder  and  whenever  a  person  who  was  not 
being  copied  by  other  interested  parties  told  a  per- 
sonal sighting  story,  I  would  tape  record  his  offering 
and  play  it  back  for  the  benefit  of  those  who  missed 
it.  This  discussion  group  ended  late  in  December 
when    15    meters    became    so    useless    as    to    become 

aply  a  ground  wave  band*  Some  interest  was  re- 
vived when  the  band  started  opening  up  again  late  in 
February  and  in  March,  but  by  that  time  many 
persons  in  the  discussion  group  had  read  some  of  the 
personal  contact  stories  that  were  then  beginning  to 
appear  in  book  form  for  the  first  time  and  so  the  sub- 
ject of  personal  sightings  seemed  too  tame  to  hold 
their  interest  to  a  degree  necessary  to  perpetuate  the 
old  discussion, 

I  went  further.  Being  located  in  California  where 
eccentric  tories  were  more  easily  told  from  the 
platform  than  in  other  sections  of  lite  U.S..  I  went 
to  hear  some  of  these  contactees  such  as  Truman 
Bethrum.  Orphio  Angelucci,  George  Adamski.  Dan 
Fry,  and  others,  tell  their  stories  in  person.  I  have 
heard  some  of  them  speak  twice  and  three  times  just 
to  see  if  they  would  change  their  stories.  They  did 
not.  Naturally,  their  stories  lead  the  interested  to 
investigate  other  fields  touched  upon  such  as  telep- 
athy, reincarnation,  and  other  strange  or  rather  not 
understood  phenomena  and  I  did  this  too.  It  seems 
that  after  a  while  one  finds  himself  so  bogged  down 
in  a  metaphysical  quagmire  of  ^peculation  and  half 
truth  that  he  realizes  the  full  truth  that  one  can  only 
accept  that  which  is  his  own  personal  experience,  The 
rest  of  man's  knowledge  with  which  he  copes  during 
his  lifetime  is  borrowed  only  to  stimulate  these  ex- 
periences. It  is  said  by  those  who  have  claimed  con- 
tact with  these  beings  that  telepathy  is  the  means 
of  communication  which  they  employ  between  their 
craft  and  their  home  planets  and  that  they  can  indeed, 
converse  across  the  entire  universe-  "Time  and  dis- 
tance are  no  barrier"  says  Remu  in  George  Adamski 's 
book  INSIDE  A  SPACE  SHIR  But  I  cannot  confirm 
this  from  my  own  experience  and  therefore  cannot 
answer  your  question  posed  in  the  January  issue. 

Donald  R.  Farnsworth  W0JYC 
Florence,    Colorado   8122ti 


Dear  Wayne: 

The  "gravity-detector"  that  I  have  been  using  for  a 
test  of  some  40  hours  during  the  past  few*  days  would 
respond  to  dots  and  dashes  of  the  morse  code  if  grav- 
ity could  be  controlled  in   like  manner. 

In  other  words  if  the  gravity  force  was  broken  up 
into  dots  and  dashes  my  "detector"  would  respond  at 
perhaps  15  or  20  wpm. 

Gravity   is  believed   to  have  a   very- very  high   fre- 
quency, way  beyond  what  any  detector  that  we  know 
would  respond  to. 

The  gravity  particle  (graviton)  is  supposed  to  have 
a  wavelength  of  6.75  x  10 -u  cm.  and  a  frequency  of 
4,54  x  1033  cycles  per  second,  a  mass  of  3.351  x  10-** 
grams  and  a  volume  of  6.3  x  10-32  cm3*  So  figure  it  out, 
what  kind  of  a  circuit  and  equipment  you  would  use. 

We  do  not  know  as  yet  how  to  vary  the  gravity 
field.  The  earth  does  it,  but  we  want  something  much 
smaller  than   that* 

Thomas   Appleby  W3AX 
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Dear   73: 

How  did  thai  CB'er  get  on  the  cover  of  the  March 
issue  of  73?  He  really  gets  out — I've  heard  him  around 
here  several  times — at  least  somebody  who  sounds  as 
he  looks. 

Maybe  he's  about  to  gel  converted — at  least  he  reads 
a   good   magazine. 

Jim   Hornaday 

Dear  73: 

In  the  March  1966  issue  of  73  on  page  112,  Mr.  Irwin 
wrote  that  he  was  not  a  licensed  ham  (maybe  hefs  an 
unlicensed  one.  hi)  just  because  of  his  attitude  toward 
CW.  Also,  he  wrote  he  didn't  even  like  the  frequency 
allocations  for  such*  Sounds  like  sour  grapes  is  written 
between  the  lines.  And  I'd  like  to  see  the  figures  on 
which  he  based  his  statement  that  "the  majority  of 
hams  can't  and  don't  use  CW."  Maybe  Mr.  Irwin 
would  be  happy  as  a  CB'er. 

But  what  really  bothers  me  was  that  Mr.  Irwin  had 
the  nerve  to  ask  for  "more  articles  for  the  SWL  and 
less  articles  on  Xmiters  and  amplifiers.*1  I  don't  think 
he  ever  noticed  the  two  words  that  appear  regularly 
on  the  covers  of  73  (to  the  right  of  the  numeral)  that 
clearly  spell  out  the  type  of  material  to  be  found  be- 
tween covers  and  specifically  for  whom.  If  he  wants  to 
read  about  SWLing,  he  can  read  Popular   Electronics. 

The  best  thing  about  73  is  that  there  is  plenty  to  it. 
With  all  the  ads  in  QST,  you  d  think  the  ARRL  could 
run  a  better  magazine,  73  to  73. 

T.   Victor  Mukai   WB25TR 

P.S,   Was   there  some  special   reason   for  printing   Mr. 
Irwin's  letter? 

No. 

Dear  Wayne, 

The  story  by  K0JXO  in  February  intrigued  me.  The 
day  after  my  copy  arrived*  I  received  one  dozen  sur- 
plus crystals,  all  marked  "400  kc."  Ten  turned  out 
to  be  good  oscillators.  These  were  checked  with  a 
standard  oscillator  (32  pf  input  capacity  >  and  a 
frequency  counter.  The  same  variations  mentioned 
were   experienced    here. 

One  crystal  was  within  2  cycles.  The  rest  were  off 
by  at  least  50  cycles,  and  in  some  cases  as  much  as 
200  cycles.  Average  reading  was  400*102.4  cycles.  This 
variation  might  not  sound  like  very  much,  but  when 
we  tried  to  check  the  crystal  harmonics  with  WWV, 
90%  of  the  crystals  were  way  "out/1 

For  testing,  we  used  only  first-class,  fixed  com- 
ponents, plus  an  electronically  regulated  plate  supply. 
Raising  the  plate  voltage  from  130  to  195  volts  (50$  i 
changed  the  frequency  by  only  4  cycles — or  1  part  in 
100,000.  We  were  able  to  effect  a  30  cycle  change  in 
frequency  by  shunting  an  additional  50  pf  capacitor 
across  part  of  the  grid  circuit. 

Two  conclusions  stand  out  from  these  tests.  One, 
you  can't  trust  what  the  label  says*  as  previously  stated. 
Two,  you  can  get  a  very  high  order  of  frequency  sta- 
bility from  a  properly  tuned  crystal  oscillator,  even 
without  the  need  for  a  regulated  supply  voltage.  All 
the  crystals  were  type  FT241-A,  but  it  would  seem 
these  random  frequency  characteristics  would  apply 
to  any  given  lot  of  crystals, 

Neil    Johnson    W20LU 
Tuppan,  N.Y. 

A  Simple  Damp  Chaser 

Is  dampness  in  your  rig  causing  drift  and 
component  damage?  Try  connecting  a  6  watt 
bulb  across  the  on-off  switch.  Put  the  bulb 
near  the  most  critical  components  to  keep 
them  warn i  and  dry.  If  you  don't  like  the  light, 
paint  the  lamp  with  aluminum  or  other  heat 
resistant  paint, 

,    «    ,   K4GRY 
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Great  Circle  Bearings     *  "Q"  and  "Z"  Signals 
Great  Circle  Charts        *  World  Time  Chart 
Prefixes  by  Countries     *  Int'L  Postal  Rates 

United  States  Listings. ..  $5.00 
DX  Listings 3,25 

See  your  favorite  dealer  or  order  direct  (add  25£  for  mailing) 


RADIO  AMATEURS  REFERENCE  LIBRARY 
OF  MAPS -ORDER  YOUR  SET  TODAY! 


WORLD  PREFIX  MAP— Full  color,  42"  X 
29",  shows  prefix  on  each  country j. g. 
DX  zones,  time  zones,  cities,  cross  reter 
enced  tables postpaid  »i.u« 

punirj  AMATEURS  GREAT  CIRCLE  CHART 
0?  THE  WORLD -from  the  center  of  the 
united  States  !  Full  color,  29"  *  j»  ; 
^S  Great  Circle ^jngs  g  d^«» 

K£  X  SSffOJe  San  Fran. 
Cisco  &  Los  Angeles.         postpaid  5  loo 

UNITEO  STATES  MAP— AH  50  States  with 

FCC    frequency    allocation    chart     Plus 
interesting  information  on  all  50  States. 

;0M  color   29"  x  17" POStpa.d  M* 

WORLD  ATLAS-Only  Atlas  compiled  for 
amateurs.   Polar    proiection     s.x    corrf 
nents.  prefixes  on  each  country         f«u 
color.   16  pages postpaid  $1.90 

Complete  reference  *&*&?£& 
of  4  as  listed  above postpaid  *e.au 

See  your  favorite  Heater  or  order  direct 


1      1     iii«i    ■   mm     -.-,.  .««„ 
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FOREIGN  DEALERS  AND  RATES 

A  year  of  73  costs  $4  worldwide.  Foreign 
hams  can  pay  in  their  local  currencies  direct 
or  order  through  the  national  dealers  listed 
below: 

Australia 

McGiN's  News  Agency 
183  Elizabeth  Street 
Melbourne*  Victoria 

Finland 

Akateeminen  Kirjauppa 
Keskuskatu  2 
Helsinki 

V.  J,  Velamo  OH2YU 
Isokaari  4  B-30 

Lauttasaari 
Helsinki 

Germany 

Richard  Beeck 

Am  Schiffgraben  57 

Hanover 

Great  Britain 

Jim  Coote 

56,  Dinsdale  Avenue 

Kings  Estate 

Wallsend,  Northumberland 

RSGB 

28/30  Little  Russell  Street 
London,  WCi 

Short  Wave  Magazine 
55  Victoria  Street 
London,  SW1 

Netherlands 

VRZA 

P.  0.  Box  190 

Groningen 

New  Zealand 
NZART 

P-  0.  Box  5545 
Auckland 

South  Africa 
SARL 

CTM  Building 
112r  Loop  Street 
P.  0,  Box  3911 
Capetown 

Sweden 

Per  Bergstrom  SM7CKJ 

Box  608 

Lundr 

Price     for     one     year     of     73     in     foreign     currencies 


Austria:    104   OS 
Australia:  $A  3,50 
France:    20   NF 
Finland:     14.2    FM 
Germany:    1 6   DM 
Great  Britain:  28   6 
Italy:    2500  lira 


Japan:    1  440  yen 
Mexico:    50    Pesos 
Netherlands:    17.50 
New   Zealand:    £1  /6 
Norway:  28.50  NKr 
South  Africa:  R  2.85 
Sweden:   20.80  SKr 


73  Magazine 

Peterborough,  N<H,  03458,  USA 


£-  Prid*— $2  p«f  25  worth  for  ftOft-c»fnfn*fxie4  «rfi;  $5  p»r  25 
words  for  butlnctt  y«ftfuroi.  No  Jfeplay  ckJ§  or  ogoficy  d it- 
count     Ificludo   your  chock  with  mdm. 

*  Typo  copy,  Pkrot*  and  piinctuoto  OKOCfly  «  you  with  it  to 
oppoctr.    No  all-capital   ad*. 

4r  Wo  will  bo  (ho  tudgo  of  ouitobillty  of  aeh.  Our  rotponiibil- 
iry  for  or-rort  oxr»ndi  only  to  printing  a  correct  ad  In  a 
lator    ($$uo. 

•  For  $1    oxrro  w«  can  maintain  a  roply  box  for  you. 

#  Wo  connor  chock  Info  ooch  adV*rHt*r,  to  Caveat  Emptor  .  .  . 


BC  :*48— Double  conversion — miniature  tubes  with 
power  supply*  new  panel.  Diagram  included-^!  1 5. 00. 
Two  new  4CX250K  tubes  with  home  brew  socket— 
510.00.  J.  E,  Richardson,  Box  54,  Pottstown,  Pa. 
19464. 


WANTED:  Hammarlund  HQ-180  buy  or  trade  coins 
of  equal  value.  Send  for  list  Walter  Jandro,  473 
Success  Avenue,  Bridgeport,   Connecticut   06610. 


WANTED!— Cash  or  6  meter  transceiver  for  HQ-100, 
Globe  Chief.  R.M.E.  S.S.B.  receiving  converter,  Tape- 
tone  2NL  con  v.  Signal  Sentry,  Walkie  Talkies  etc, 
K1PTC  S,  Feldman,  31  Goodale  Rd,  Boston,  Mass., 


BTTY  GEAR  for  sale.  List  issued  monthly.  88  or  44 
Mhy  toroids  five  for  $1.75  postpaid.  Elliott  Buchanan, 
W-6-VPC,    1067   Mandana  Blvd..   Oakland,  Calif.  94610, 


HEATH  HW-22  40M  SSB  transceiver  in  excellent  con- 
dition, professional  wiring,  will  ship,  $100.  A.  Duddles, 
WB2NJX,  505  Rockland  Ave.,  Mamaroneck.  N.Y.  10543. 


SPRING  AUCTION  of  the  Rockaway  Amateur  Radio 
Club  will  be  held  Friday  evening,  May  13th.  at  8:00 
P.M,  at  the  American  Irish  Hall,  Beach  Channel  Drive 
(at  Beach  81st,  Street),  Rockaway  Beach.  Come  to 
the  best  Auction  in  the  New  York  area.  For  detailed 
directions  write  to:  P.O.  Box  205,  Rockaway  Park, 
N.Y.   11694. 


DIODE  STACKS.  4000  volt  PIV,  1  amp  3%  x  1%  X  1. 
Beautiful  insulated  plastic  blocks  with  terminals  and 
mounting  holes.  Physical  rejects,  TESTED.  Four  re- 
quired for  full  wave  1500  VDC  supply.  $3.20  each 
postpaid.  Send  for  list  of  many  other  diode  and  tran- 
sistor bargains.  W  A3  ACL.  120  Chapel  Knoll,  Pitts- 
burgh, Pa.   15238, 

PLATE  XMFR^120v,  60  cy.  prL  Sec.  850 v  C.T.  @  200 
ma.  3000v  test.  Sealed.  Mtg  studs,  Stand-off  terms. 
Wt.  8  lb.  Free  list  of  more  good  xmfrs.  A,R,C.  Sales, 
P.O.  Box  12,  Worthington,  Ohio. 

75S-3,  32S-3,  516F-2,  312B-4,  SM-I  Mike,  SB-200  Am- 
plifier. HO-10  Monitor  scope,  TA-33  Sr.,  CDR  TR44r 
Low  pass  filters,  etc.  Will  sked  on  any  band.  Prefer 
package  deal.  Only  serious  offers  will  be  acknowl- 
edged, K1VCB  Fern  Belanger,  61  Lafayette  Street. 
Fall  River,  Massachusetts  02723. 
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QRZ;  RME  4350-A,  w/spk.  $110.00.  Knight  T150-A 
$65, GO,  Both  very  clean.  Twoer,  one  year  old  $45.00. 
WE6PME,  Chuck  Evans,  2014  Enslen  Ave.,  Modesto. 
California. 


RCA    VmiCON    7735A.    15.00*    Heath    test    equipment, 

432  KW,  Telrex  2  Meter  system,  2  meter  transmitter, 
6  meter  converter,  432  grid  dip  meter,  Badar  sentry, 
UHF  converter,  2  meter  linear,  432  converter  and 
preamp,  2  meter  halo;  Andrew's  HO  Vq"  Heliax-Coax, 
CDR  rotor.  Tube  tester,  HO- 13  plus  more,  write  for 
list;  Wanted;  HP-24,  HP-23,  IM-30.  HO-10,  Stan 
Nazimek  ^^GKF,  506  Mt.  Prospect  Ave..  Clifton, 
New  Jersey  07012. 

COLLINS  KW-1  Deluxe  1000  watt  phone/cw  trans- 
mitter $1200.00.  Cost  $3850.00.  Want  Collins  312B-4  or 
312B-5  station  control.  George  Norton,  W4EEE,  Georgia 
University   Station,  Athens,   Georgia.    30601. 


TRANSISTORS:  U-Test-Em— 100  assorted  for  $2.50. 
Postage  paid  in  U.S.A.  No  C.O.D.  Star  Sales  Company, 
404   West  38th  Street,  Wilmington,   Delaware  19802. 

$200  TAKES:  Collins  32v-l  transmitter;  homebrew 
kilowatt;  National  NC-88,  Heath  Q-multiplier;  Gonset 
G6$B  receiver,  G77A  transmitter,  modulator,  mobile/ 
fixed  PS.  WBRS,  Brandets  University,  Waltham, 
Massachusetts. 


MAKE  your  own  bi filar  filament  choke.  New  use  for 
our  famous  Toroid  Balun  Kit.  $5.00  plus  40tf  postage, 
Aml-Tron  Associates  12033  Otsego  Street,  North  Holly- 
wood. California  91607. 


SB-300  bought  2/2/66.  Perfect  condition  and  accurate 
calibration  with  no  scratches.  $255  or  best  offer.  Driggs 
WA80MP,    1807   Riverhill,  Columbus,   Ohio 

COMPLETE  HAM  STATION.  HT  40xmtr.  SX  140  rcvr. 
Both  factory  wired.  Many  extras.  All  in  excellent  con- 
dition. Best  offer  WB2RBK,  30  Sunset  Blvd.,  Massa- 
pequa,   N/Y.    (516)    Py   8-4313. 

HEATH  SHAWNEE  six  meter  transceiver.  Mobile 
mount,  all  cables.  S150  or  best  offer.  K2RFQ  Bruce 
Ryan,  106  Lynhurst  Avenue,  North  Syracuse,  N.Y. 
13212. 


DRAKE  T4X  $280,  R4  Receiver  $280,  MS4  Speaker, 
power  supply  $45.  Bought  new  U/65.  Ray  Conway, 
2012  No.   6lh   St.,    Burbank.   California    VI-93720. 


HEATIIKIT  HA14  KILOWATT  mobile  amplifier  $90, 
HP14  DC  supply  $80.  Professionally  assembled  10 
hours  use.  Vietnam  orders.  M/Sgt  R.  H.  Odom,  1410 
Converse  Ave,,  Fayetteville,   N.   C. 


HEATH  KIT  MOHAWK  RECEIVER.  Like  new.  Used 
less  than  100  hours.  Excellent  for  SSB,  CW,  and 
'phone.  $175.  Sanford  E.  Lery,  478  Jeannette  Drive, 
Richmond    Heights,    Ohio.    44121. 


CLEGG  ZEUS,  Excellent  condition-  Low  Price. 
WBZCUD.  201-756-8340.  Collin  Deokin.  1424  Clinton 
Ave.  South  Plainfield,  New  Jersey.  07080. 


HALLICRAFTERS  S76  RECEIVER.  In  good  condition, 
$50,  Contact  WB2KDH   OL5-7812  Btf.   N.  Y. 


HRO-60,  GLOBE  HIBANDFR  with  VFO  Gem  6  Meter 
Conv.  All  for  $300.  W.  Carroll,  15  Whit  tier  Lane,  Oak- 
land,  N.  J. 


NORTH  DAKOTA  STATE  UNIVERSITY  Amateur 
Radio  Society,  Annual  Hamfest  on  the  NDSU  in 
Fargo,  North  Dakota,  on  May  8,  1966.  Write  WpHSC 
for  more  information. 


£ianal  tack  "Punch"? 

The  model  CPR  Speech  Compressor  TRIPLES  your 
overage  SSB  output  power;  boosts  your  overage  AM 
modulation  from  25%  to  75%. 

•  NEW    low   noise   circuits 

•  Mounts  on  panel  connector 

•  Uses  internal  battery 

•  Compression   level   switch 

•  Low  distortion  output 

•  For   high    and    low    impedance 
microphones  wm  ~mw  " 

•  Attack  time,  15  seconds;  release  time  \  to  3  seconds 

•  PL68   or   PL51    output  slightly  higher. 

ALL  FULLY  WARRANTED  .  .  .  MONEY  BACK  GUARANTEE 
Semi  for  full  description  of  our  product  line. 

COMMUNICATION  COMPONENTS  COMPANY 

P.  O.  Box  8721        Dept  D        Orlando,   Florida  32806 


ONLY 

$14.95 


. .  * 


PRICE    BREAKTHROUGH    ON    BEAMS 
F0LL  SIZE;   new;  complete  with   boom   and   hardware;   SWR    1:1: 
handles  5   KW;  adjustable  entire  band;   %"  and   1"   alum,   alluy 
tubing:    coaxial    teed: 

3  El  20     $22,00         3   El   15 

2  El   20 16.00         2   El   15 

4  £|   10     , 18.00         4   El      6 

ALL    BAND    VERTICAL:  Y160    ffi  thru  160) 
QUADS:    NEW!    \K\V!    ALL    METAL    (except   insulators^    Cubital 
Quads:  2  FA;  full  size;  complete  with  boom,  all  hardware;  terrific 
gain  and  directivity;  nest  quad  ever  made;  no  bamboo;  20  meter 
$25;   15  meter  $24;  remit  with  order;   shipped  exp.   coll. 
GOTHAM.  1S05  Pardy  Ave..  Dept,  73,  Miami  Beach.  Ha.  33139 


$16.00 

12  00 

15.00 
18.95 
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GROVE'S   WALKIE-TALKIE    SALE!! 


2   CHANNEL   ROSS  Walkie-Talkie 

11   Transistor — Call    Button    (Reg,  $49.95) 

Sale  $29.95  each 


Resistance   Substitution    Box 
Capacitance  Substitution   Box 


■      ■      *      4 


■     ,    -     ■     r 
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Sale  $  3.29 
Sale  $  2,29 


3  TRANSISTOR    ROSS  Walkie-Talkie 
(Reg.    $19.95    pair)    .    . 


*  *-   t   *  *  ■  # 


SALE   $12.99  pair 


AC-DC    Multimeter    (Reg.   $6.50)    . 
SWR    Bridge — Field   Strength    Meter 


Sate  $  4.88 
Sale  $  8.99 


2   CHANNEL   MIDLAND   Walkie-Talkie 

12   Transistor— Model    13110H    (Reg-    $39.95) 

SALE  $29.95  each 


5    inch    Outdoor    Paging   Speaker — 
12   watts    Peak    <Reg,    $9.95) 


... Sale  $  6.99 


2  WATT   MIDLAND   Walkie-Talkie 

2  channel— Model  13-133B  (Reg  $79.95)    SALE  $59.95 


Illuminated   ' 
Illuminated 

iC  J! 

"VU' 

Meter   , 
M  eter 

•w        *        *        n-        t        i 

^  •  i  i  f  *i  f  i   i  i 

.  ,  , ,  .   Sale  $  3.49 

i**i  .  .    bale   J^   Trj? 

12    VO 

100  Watt 
150  Watt 
200  Watt 

LT 

TO 

110 

VOLT 

■     fe    i    i  '■    » '  i    ■  '§ 

continuous) 

INVERTERS!! 

SALE  $26.95 

. , ,   SALE  $44.95 

>     ■     ■ 

4       4* 

h     a     *     ■     ■     ■     ■ 

■    *    •     -»*«.     i 

(AN 

■     ■     ■     m     m     m 

ratings 

Transistorized    Grid    Dip    Meter 
30,000    Ohm/Volt    Multimeter 


■  *  ■ 


Sale   $27.88 
Sale  $12.99 


CDR  ANTENNA  ROTATORS! 


Model   AR22R    ,.♦ . SALE  $  32.B3 

Model  TR4X    • SALE  $  64.95 

Model   HAM-M     ..,.., SALE  $117.10 

(Pius   FREE   BONOS  !  !  50  feet   of   rotor  cable 
FREE  with  each  rotator) 


Midland   precision-built   Semi   automatic 

Bug   (5  wpm  to  60  worn)    (Reg.  $19.95) 
"S"    Meter— 1"  square    


Sale   510,99 
Sale  $   1.99 


3    BAND    MIDLAND    VHF    PORTABLE 

12  Transistor — Model   10-500 

Band  1:  108  to  136  MC 

Band  2:  500  to  1600  KC 

Band  3:  200  to  400   KC    (Reg  SS9.95)    . ,   SALE  $54,88 


Winegard    Chroma-Tel    Antenna 

VHF-UHF  Color)    Model  CT-40  { Reg.  $17.5Q»    .,  Sale  $10,50 

SEND   FOR   FREE   GROVE    1966    CATALOG! 


Send  check  or  money  order  include  postage,  ex- 
cess refunded.  Minimum  order  $5.00 — 50tf  service 
charge    under    $?0,0Q.    50%    deposit    on    COD's. 


GROVE  ELECTRONIC  SUPPLY  COMPANY 


3256  N.  Pulaski  Rd. 


Chicago,  lit.  6064] 
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ALLTRONICS-HOWARD  MODEL  L  RTTY  CONVERTER 

Telewriter  Model  "L"  frequency  shift  converter  designed 
for  two- tone  AM  or  FM  with  limit er  operation  available 
by  switch,  Solid  stale  ratio  corrector  compensaies  for  fad- 
ing signals,  Permits  copying  on  Mark  or  Space  only,  Selec- 
iniet  dc  loop  supply  built-in  with  bias  supply  and 
octal  socket  for  optional  polar  relay  to  key  transmitter. 
6W6  fceyer  tube.  Plug-in  discriminator  for  850  cycle  or 
other  shifts.  Cathode  ray  or  dual  eye  indicator.  Auto-start 
control  system  optional.  Prices  for  19*  rack  mounting: 
Model  "L"  with  dual  eye  $m.  Model  "I/1  with  C.  R.  tube 
Indicator  1279.  Cabinet  *1».50 

ALLTROMICS — HOWARD   CO. 
Bo*   19,    Boston.    Mass.    02101.    Tel-   617-742-0048 


ALL  BAND  TRAP  ANTENNA  ! 


Reduces        Interference         and  II  Far  ALL   Amateur  Transmit - 

Nolsi     on     AH     Makes     Short  ters.     Guaranteed    for    1000 

Wave    Receivers.     Makes    World  Watts    AHA     2000    SSB     PI- 

Wide        Reception        Stronyur.  Net    or    Link    Direct     Feed. 

Clearer    on    Ail    Bands r                  J  Light,     Neat.     Weatherproof, 

mpletfl  as  shown  total  length   1U2  ft.  with  96  fl.  of  72  etim 
balanced    twiuliiie.    Hi- impact    moUlud    resonant         ps*     IW 
02.    I"  long).   Yob  jut   tyne  to  desired  band  f<-r  beamlifce 

results.    Exeeltail    for    ALL   world- wick  L~wifi  uid 

.imad-ur     fcrwiKniltl  Fi»r     NOVH'K     AMI     ALL     CLASS     AM  A 

Ti;i  l;  NO      EXTRA      TUNEBS      <>U      GADGETS      STEB1>E0I 

ELLUtLiual  'i  ii         iiiiii'tirnH    with      scellenl     performance 

guaranteed     Inconspicuous    for    Fus^y    Neighborhoods!    \n     MAY 
WIRE        HOUSE         APFEAKANGE  BAS1        INSTALLATION 

Complete   ln??lr 

#5-40-20-15   10   tm-uv  bands.   Comp!  >,        $17 

40  20-15-10  jiiettsr.  54-ft.  iht'st  for  awl's i  Complete  . .  $16.»5 
SEND  ONLY  $3,00  leash,  i'k.,  nini  an^J  pciy  pdfitmatl  bal&flfl 
<  "i»    Ihtus    postal    on    arrival    or   send    full    price    for    j»ttl].;iid 

delivery,     r i>l-te         talktion    k    technu  l!     Instruct  fur 

RtehedL    Free    iiiformHtion   on   many  other    UiO-6   meter  antenn 

Available   onlv   from: 

MIDWAY  ANTENNA  •  Dept.  A7-5  •  Nenmey,  Nebraska 


GET  IT  from   GOODHEART! 


EVERYTHING    UNCONDITIONALLY    GUARANTEED! 


The    Best    Air-to- Ground    Radio    Receiver;    1UUM3    ft    contln is 

IhhLiik  AM    superfrel    225^4iU>    \\u    plus    1    *tl- control   cham 

t«es  RF.  5  stages  II-  Silencer  I i miter,  3  iUsm 
AT,  120  %  50/6Q  cy  pwr  sply.  Witli  ttt*  data,  aligned  OK 
grtd.    fob    lioa    Angles $199.JQ 

TWO   LV  XFRMR5  -vnh    115  f  60  r>\  conmvt   for   115  or  iT-fiu 
fiiws  1  separate  tf,3vct  35A  sees,,  Krtinecl  for  25.2vel  rms  35A 
or   12+Gvct  70A  or  6.3tct    U0A.   2  weight    54#.    BallEs   »r 
Trudceoilnt.    remit  for  two  ,  .$14.50 


ALL-BRAND    SSB    RCVB     BARGAIN;    HaUfcraJtm    H-4  HR -7 

0    i:i  mt*  oontinuous.  Voire,  CW    MCW,  Aligned,  grttL 
w  book:  2-R*\  2-IF'g.  ^-raeter;  noise  lmtr;  3  xtL  3   oon-xtJ 

selectivity  choices.   Uss  pwr  snpply    S 149. 50 

60  ey  pwr  spiv:  $30,  ^sit  product  detector;       .  ...         320. 


TIME    PAY    PLAN:    Any 

down    payment    only    # 


purchase    totaliuj;    $  1  tiO.OO    or 


.... 


nmrr. 

I0°o 
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R-23   ARCo   i'ommaiid  rrvr   190-550  kc 
A.R.C.  12  522  Command  rcrr  540  1600  kc 
ARR-5   iyn\   fil)  cy*  am/'fm,   'J7-1K"    me,    ,  t 
APR-1Y  AM/FM   Hot  mini   to   II",  ^   50  'fl€  cy,   will 

book,   tunerft  88-1000      mc. . .        

P.U.R,   for  tuners   0  00   and   3175-4000   nu< 

RA-62B  is  AC  pwr  sply  for  SCR-522,   only    ...    .    . 

LM-14  freq.  meter,  01%   125  fer-20  mc   

TS-321    UR   frwj.    niKtr   20   Ism   me..   001  .  ... 


$14.95 

. .$17.95 

.$179.50 

liwr  nlng. 

$250,00 

,.$17.95 

$57.50 

SI  69.50 


AND   MUCH    MORE:  We   Imn    signal  Q'tirrators.   M        s.   VTVM 
Linn   VolUge   Regulators,    flepulated   Pnw^r    Snpplica.    Precision 
Bridge,    ^11-    &    (If    YoltafC    !>in4rs    Qalvim,    Calorimrtrlr    & 
rtidimling    ftF    Wattmeters     Sp^trwm    Anaimrs    El 
WRITE,    .    .    .    WIRE    .  PHONE        .    .    YOUR    SPECIFIC 

NEEDS! 


WE    BUY,   TOO!    WHAT   HAVE   YOU? 


R.    E.    GOODHEART   CO.    INC. 

Box    1220GC   Beverly   Hills,    Calif.    90213 
Phone;  Area  213,  office  272-5707,  messages  275-5347 


WANTED  Goldkit  thriller  transceiver.  Cheap.  Box  110 
Charleston,  S*  C. 


WANTED:  British    EL37     DX    Transmitter,    Box    49, 

Charleston,  S.   C. 

WANTED:  El    37    British    DX    Transmitter.    Box    47, 

Charleston,  S.  C. 


QSLS?  Samples  25#„  Sakkers.  W8DED,  Holland,  Michi 
gan. 


ANDER    682.   Very    good,    $75.    Sixer   12v   P.S.    $45 
PPD.   Fl-1   Clipper  $8,   Ameco  CCS/ 144  2M  Converter 

and    F-S.     $25     WA8XF.    715     Harvery    St.,    Petuskey. 
Mich. 

AUCTION     IN     BROOKLYN,    PRIZES,    Sunday,     May 

15th,    Noon-6PM    at   tlie   Sgt.    Meyer   Levin   Hail.    1628 
East   14th   Street   For  more   information   call   771-5852. 


PRE-STARVED  ROCK  HAMFEST  Dinner  Dance. 
Streator  III.  June  4.  7:00  P.  ftL.  Tickets  $3.50  Each. 
Must  have  reservations  by  May  21.  Contact— WN90MG, 
Myles  Van  Duzer,  Route  1,  Streator,  111.  G1364, 

LANCASTER  OHIO  HAMFEST,  Swap  and  Shop.  Sun- 
day, June  19.  Fairfield  County  Fairgrounds.  Bring 
your   gear    to   sell    or   trade.    Food,   Prizes,   Meet  your 

friends* 

WESTERN  ILLINOIS  RADIO  CLUB  HAMFEST  June 
19,  1966.  Door  prizes  and  entertainment.  Tickets  S2. 
advance,  S2.50  at  gate  at  Eagles  Alps,  Quincy.  Illinois. 
Obtain  tickets  from  Pat  Hardin,  2040  Pay  son  St 
Quincy,   Illinois.   62301.   Phone  223-8177  code  217. 

HEATHKIT  SB-30OE,  brand  new,  with  assembly  man- 
ual. Expertly  assembled  and  precision  aligned,  with 
CW  crystal  filter  installed,  $285.  R  Goodwin,  W50JX, 
RFD   2,  Box  70t  Carriere,  Miss.    39426. 

APACHE:  Good  condition,  SI  10.  Graduating  senior  and 
must  sell,  Ed  Guida,  556  VML  Lexington,  Va.  703- 
463-3343, 

KWM2A  s  n  12706  516F  2  real  clean  $775.  ADCOM 
350-12  mobile  supply  new  S75-  Louden  boomer  Linear 
w  pwrsply  New  $270.  First  check  gets  one  or  all. 
W5HBE  Box  30241  Dallas,  Texas. 


SAMCO  QSL  PRESENTS  "Frolo-Cair  for  m  Samples 
10<*.  Stamp-Ett  2x3  inch  multi-purpose  cards  SL 
hundred  ppd.  Samco.  Box  203-C  Wynantskill,  N.Y. 
12198, 

AUDIO  FILTERS*  Low  pass  will  remove  everything 
above  3300  cycles  before  it  reaches  speaker.  See  the 
full  story  in  73  for  March  60.  These  are  500  ohm  units, 
unused  top  grade  military  surplus  at  S2  ea  plus  about 
35c  postage.  Lock  City  Electronics  Box  O  Freeland, 
Michigan    48623. 

WRL  blue  book  prices  save  money.  Take  10%  off 
these  prices  without  trades.  Apollo  700 — S  199.00;  Zeus 
—$329.95;  75A4— $409.00;  GSB 100— $179.95;  Communi- 
cator III-6m— $159.00 ;  SX101A— $209.00;  SR150— 
$389.00;  Apache— $139.95;  HW32— $119.00;  DX100— 
899.00;  HQ100— $99.00;  NCX3— $219.00.  Hundreds  more. 
Free  List,  LEO,  WPGFQ.  Box  919,  Council  Bluffs. 
Iowa. 

WANTED:     MILITARY,      COMMERCIAL,     SURPLUS. 

Airborne,  Ground,  Transmitters,  Receivers,  Testsets, 
Accessories,  Especially  COLLINS.  We  Pay  Freight  and 
Cash.  RITCO  POB  156,  Annandale,  Virginia  Are  703- 
560-5480  Collect. 
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FOB  SALE:  R23/ARC5  190-550  KC  Receiver,  Good 
operating.  $15.50,  Also  R445'ARN30  Tunable  VHF  late 
type  Command  Receiver  108-138  MC,  Same  Setup  as 
Command  sets,  Good  operating,  with  Schematic, 
£26.50.  Also  Aircraft  Radio  Corp  T-13A  VHF  Trans- 
mitter 125-148  MCS,  NEW  with  schematic  513.95.  Also 
SRT14  synthesizer  units  6,  8,  9,  10,  11  A.  11B,  11C.  new; 
with  schematic  §&00  each,  any  three  $6.50  each. — 
RITCO  FOB  156,  Aruiandale,  Virginia. 

TOP  CASH  PAID  for  electronic  test  equipment  as 
Hewlett-Packard,  Tektronix,  General  Radio,  Dumont, 
Boon  ton,  all  types  of  tubes,  special  purpose  and  re- 
ceiving, transistors.  Allen-Bradley  resistors.  Bring 
your  gear.  Plenty  of  free  parking.  Open  6  days  weekly 
9—5:30.  Rex  Industrial  Electronics,  759  10th  Avenue 
(nr,  51st  S1J  New  York,  N.Y.  10019,  Telephone  757- 
1361. 

BC-221-T.  original  Xtalt  CaL  book,  Modulated,  AC 
Power  Supply,  extra  set  of  tubes.  $80.00  Money  Order. 
Ted  Dell  W4BEX  1828  Highland  Ave..  Eau  Galiie,  Fla. 

SWL  NEWS  is  a  magazine  for  Short  Wave  Listeners. 
Monthly,  printed,  photos,  illustrations,  articles  etc. 
Sample  copy  60  cents.  SWL  Publications,  P.  CX  Box 
9768,  Kansas  City,  Mo.  64134. 

SIX  METER  SIDEBAND,  Heath  SB110,  new,  perfect 
$290.  Also  NC303  immaculate,  $260t  with  speaker. 
calibrator  and  converter.  Contact  WASDQY  WB4CEV 
2113  West  Riverdale,  Germantown,  Tennessee. 


ARTS  QSL'S  Samples  10*,  Art  Bliss,  1829  N.  Catalina 

Stt  Bur  bank,  California. 


CONVERTERS  $10  and  up.  World's  largest  selection  of 
frequencies*  Ham  TV  vidicon  cameras  and  parts  at  low 
factory-direct  prices.  See  them  all  now  in  our  full 
page  ad  in  this  Issue,  Vanguard  Labs,  196-23  Jamaica 
Ave.,  HolUs,  N.Y.  11423. 

WE  WILL  PAY  CASH:  Wanted,  popular,  late  model 
unmodified  amateur  equipment  Highest  prices  paid 
for  clean,  good  operating  gear.  Write  Graham  Radio, 
Dept  10,  Reading,  Massachusetts. 

TECHNICAL  MANUALS.  Signal  Corp.  Some  of  the 
available  manuals  R-390,A,  SP-600,  EC-610,  1-177, 
TV -7,  teletype  manuals,  test  equipment.  World fs  larg- 
est list   10c.   Quaker  Electronics,   Hunlock   Creek,   Pa. 

ARE  YOU  SINCERE?  Are  you  realty  looking  for  the 

best  deal  on  a  new  or  fully  guaranteed  used  unit?  Let 

us  convince  you  with  a  specific  quote  that  will  really 

save   you  money.    Graham    Radio.    Dept.    10,    Reading, 

Massachusetts. 

^»—     .    

FT-243  CRYSTALS:  0,1%  setting  $2,00  each,  ±2  kc 
setting  $100  each.  3000-8700  ks.  Denver  Crystals,  776 
South  Corona,  Denver,  Colorado  80209. 

DAYTON  HAMVENTION  April  16,  1966— Everyone 
welcome  at  the  Dayton  Amateur  Radio  Association's 
15th  annual  Hamvention,  Wampler's  Ballarena,  Day- 
ton, Ohio.  Come  and  participate  in  the  technical  ses- 
sions, forums  and  banquet.  See  new  equipment  ex- 
hibits. Take  part  in  "Home  Brew*1  contest  and  hidden 
transmitter  hunt  New  this  year  Giant  "Flea  Market/1 
Activities  for  the  XYL-  FCC  general  class  examination 
at  09:00  Saturday,  Exhibits  open  Friday  evening.  For 
information  write  Payton  Hamvention,  Department  F, 
Box  44,  Dayton,  Ohio  45401, 

NOW!  A  publication  devoted  entirely  to  government 
surplus  electronic  equipment  Many  schematics  and 
other  data  each  issue.  Sample  copy  25tf  or  $3.00  per 
1-year  subscription.  National  Surplus  Digest,  P.O. 
Box  36,  Sweet  Valley,  Pa, 
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CATALOG 


World's    "BEST   BUYS" 
in    GOV'T.    SURPLUS 
Electronic    Equipment 


FUIL   OF   TOP    QUALITY    ITEMS  -  Transmitters, 
Receivers,  Power  Supplies,  Inverters,  Mfcrophones, 
Filter*,    Meters,    Cable,    Keyers,,    Phones,    Antennas, 
Chokes,  Dynamotors,  Blowers,  Switches,  Test  Equip- 
ment,     Headsets,     Amplifiers,      Indicators,      Handsets, 
Converters,  Control  Boxes,  etc.,  etc,  SEND  25^  (stamps 
or  coin)    for   CATALOG   and   receive    S0£   CREDIT   on 
your    order,   Address    Dept.   73 


FAIR    RADIO    SALES 

P.O.  Box  1105   •  LIMA,   OHIO   •  45802 


THE  SHACK  OF  W2XCQ 


IDENTIFY 

YOUR 

SHACK 


* 


Mi 


Your  coll  attractively  displayed,  inside  or  outside.  Lasli  for 
years.  2Vi  *  ]?Va  inch,  custom  mode— fully  guaranteed— 
distinctive  design  of  quality  rust  proof  aluminum,  finished 
in    rich,    block    enomeL    Beaded,    Reflective,    Raised    lettering. 

Door  or  Walt  mount  1  pictured)  »•*,,»#*« $1 .45 

Mailbox,  Lawn  stoke  or  Post  mount,  with  attractive  alumi- 
num   frames    (view    from    eithersidel — state   type    with    order 

$4.45 
Postage    Paid    in    U.S.A. 

McCALL    PRODUCTS 

P.O.   Box   567  Marion,   Indiana   46952 


GUARANTEED        RECONDITIONED 


HAM    GEAR 


Phon*:  (415) 
Dl  3*5  7S7 


WRITE  NOW 
FOR  MONTHLY 
FLYER, 


999 HOWARD  A VE-BURLINGAME,  CAh* 


*TW0-WAY* 

COMMUNICATION  CRYSTALS 

AMERICAN  CRYSTAL  CO. 
PO  BOX  2366  KANSAS  CITY,  MO. 


WANTED   TRADE   OR   CASH 
URN-3   TEST   EQUIPMENT 

HAVE    BRAND    NEW    SWAN,    DRAKE,    G0N5ET,    etc. 

NEED  05-54,  56*121,  T5-890,  TS-Wl.  MX-T627,  MX-2229, 
GRA-34,  URN  3,  GRN-9,  SRN-6,  TRN-14,  TRN-17,  TEST  SETS, 
ANTENNAS,   PARTS,    MAJOR    ASSYS. 

ALVARADIO    INDUSTRIES 

3101    PICO   BLVD.    SANTA  MONICA,   CALIF*   90405 


L 


Phone   213-870-0216 


Afk  for  Harry  W6ATC 
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LM  FREQ,  MITERS,  the  Navy's  BC-221,  more 
campoct,  crystal  calibrated,  good  condition, 
no  book $34,50 

ARC-21  IF  &  Audio  strip,  16  tubes,  2  mech, 
filters,  squelch,  ANIL,  BFOf  AGC,  AVC,  con- 
version Instructions  and  ideas  to  make  into 

AM  or  SSB  fixed  freq,  receiver $12.50 

Send  stomped,  addressed  envelope  for  list 

R   &   C   WILSON   COMPANY 


Box    393 


Littleton   (Denver),  Colorado   80120 


Back  Issue  Bonanza 

Curl  up  this  winter  with  20  assorted  fascinating  back 
issues  of  73,  They'H  keep  your  mind,  imagination  and 
soldering  iron  warm  through  the  cold  nights.  Our 
choice  (but  an  excellent  one,  of  course)  at  this  low 
price.  20  for  $5, 

Cheapskate's  Assortment 

Eight  fabulous  back  issues  of  our  choice  for  a   puny 

Single  Back  Copies 

Individual  back  issues  are  50tf  apiece  except  ad  of 
I960,  February,  March  and  April  1961,  and  June  and 
November  1962,  which  are  $1.  January  1961  and 
December   1962   aren't   available. 

Bound  Volumes 

1^62  and  1963  bound  volumes  are  beautiful  and  $15. 
Were  going  to  make  up  more  1964  and  some  for 
1965,  but  it'll  take  a  while. 

Binders 

Binders  are  available  through  1960-61,  1962,  1963, 
1964,  1965  and  1966.  They're  53  apiece  and  if  you 
order  them  Nancy  will  hate  you  'cause  they're  hard 
to  wrap. 
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#  Very  difficult  circuit  this  hour. 

*  Next  higher  frequency  may  be  useful  this  hour. 

Good:  1-3,  6-12,  14-16,  18-20,  25,  26 
Fair:  22,  27-30 

Poor:  4,  5,  13,  17,  21,  23,  24,  31 
VHF  DX:  2,  6,  7,  13-16,  24,  30 
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73  MAGAZINE 


FIELD-EFFECT  TRANSISTOR 


SEMI-KON-DUCTORS 


FACTORY 
TESTED 

O  6   TRANSITION  TRANS'TRS,  2N:M1,  no.t«st,iipn  $\ 

4  "TEXAS"  20  WATTERS,  ^Ni  o.j^-1042t  w/sink  $1 

3   4  2N170  TRANSISTORS.  *>y  CE.,npn  for  geirt  rf  $1 

3  2N706  500MW,  30OMC  NPN  PLANAR.  T046  ,$T 

|  10  PNP  SWITCHING  TRANSISTORS,  no  test  ,TOo   $T 

4  35.W.  TRANS  *TRS,  3N14S4,  CBS,  TOIO.atudHl 

2— S00MC  ,  2N708  NPN  Silicon  planar  TQI8  ,  ,  $1 

3  2N711  3Q0MW.  300  MC  PNP  MESA.  TOI8  -  -$1 

9    4  2N333  NPN  SILICON  transistors,  by  GK    T05  $T 
25    "fPOXY"    SILICON    DIODES,   untested    *• .  jf 

4  ZENER  REFERENCES,   1N4  29,  C-voIt,  silicon  .$1 


C     10   FAMOUS  CK722   TRANSISTORS,   P"P $1 

5  2N107  TRANS'TRS,  by  GE,  pnpf  pop,  audio  pak  $1 

2  40W    NPN  SILICON  MESA  2N1048  r2M04  8  $1 
Q    10ZENERSREFERFNCES    atiici,  msi  types  • ST 

□  C5  WATT  2N424  PLANAR,  silicon,  TO-53  npn  $1 
D  30  "KLIP  IN"  DIODES,  made  i» ■  Sylvania  «| 
Q    1  IGNITION  SWITCHING  1RANSISTORS.T0  AMP    $1 

3  2-WATT  PLANAR  TRANSTRS,  2N607#  TOOmc    $1 

4  2N|5  TRANSISTORS,  npn,  by  Sylvani*,  T022   ,$| 

□  2  S00MC  TRANSTRS,  2N^<    :.  mesus,  piip.TOlS  $1 

j.  T  8SW  SILICON  PWR  TRANSTR,  npn,  like  2Ni2i2$i 


Q  10  PHILCO  MAT  Hf-FREQ.  TRANSTRS.  ^tested  *t 
25  GERMANIUM  A  SILICON  DIODES,  no  test  .     $1 

3  25  TOP  HAT  RECTIFIERS,  silicon,  7:,om:i.  no  test  $1 
1—1000  MC-  TRANSISTOR  2N918  NPN  SILICON  41 
3  2N721  PNP  PLANAR,  2\V.  75MC.  Tu-i  *  , '  „ .,  $i 
3  2N735  NPJ^J  MESA,   mhi.MW,    i:i:>MCf  TQ-1S   .$1 


LOW  NOISE  FETs 
FROM  CRYSTALONIC 


Vacuum 
Tube 

Equiva- 
lent 


VFOs, 

oscillators. 


N-channel 
worth  $24 


ter 

infrared, 


SILICON  POWER  STUD  RECTIFIERS 

AMPS       25   PIV         SO  PIV        100  PIV       200  PIV 

7f 
22  < 
50f 

400  PIV 

35c 
1.35 
2,50 


12* 
40 1 
75€ 

PIV 


19f 

65  c 

n  1-19 

1000   PIV 

69f 

1.79 

3. SO 


750  MIL  TOP  HAT  AND  EPOXIES 


PIV 

600 

000 

1000 

T200 


PtV 

1400 

1600 

ieoo 

20O0 


a 
t 

a 


60  CERAMIC  CONDENSERS,  discs/ npo'g,  to  ,05 

10  TRANSISTOR  ELECTROLYTICS:  10mf  tb  500m* 
50  COfLS  &  CHOKES,  if,  rf,  ant,  osf,  &  more 
10  ELECTRO  LYTJCS,  to  r,0  0mf,  usstFP  &  tuhuUrs 
10  VOLUME  CONTROLS,  to  1  mejj,  switch  too!  . 
60  MI-0  RESISTORS,  x  2,1*2\S\  1*9  &  5  rtc  value* 
60  TUBULAR  CONDENSERS,  to  .5mf,  to  Iffrynsst 
40  DISC  CONDENSERS,  27mmf  to  .05mf  to  1KV 
$25  SURPRISE  PAK:  transistors*  rect,  diodes,  etq* 
30  POWER  RESISTORS,  5  to  HOW.  to  24  Kohms". 

500  Mc 


$i 

$1 

si 

51 


.^V 


SVX^ 


similar  to 

P  Fairchild 


SILICON 
PLANAR 

POWER  TRANSISTORS 

ONLY 


DISS     V 


ce 


GMN 


peic'i' 


!EL 


mi 


2N3303 


3    h2  130-120  MOOO 


TRANSIT  BON    1 

TESTED  SILICON    CONTROLLED    RECTIFIERS 

1    D  7-Amps  }   n  16-Ampsl  D  25-Ampsl 

1    PRV           Safe 

PRV          Sale 

PRV          Sale  1 

|U     SO        .45 

□    50       .65 

□     50        .95 

ID  100         .65 

D  ioo    l.io 

□  100      1.35 

|D  150        .75 

D  150     1-35 

D  150      1.65 

ID  200      1,00 

a  200     1.69 

D  200      1 .95 

10  250      1.35 

□  250     1.83    [□  250      2.25   1 

ID  300      1,50 

D  300     2.0?   In  300      2.50 

|D  400      K95 

□  400     2.50    □  400      2.86 

|D  500      2,50 

□  500      2.88  {□  500      3.25   | 

[P  600      2,95 

D  600       3.50 

|D  600       3.89    | 

lOp 


FOR  OUR    GIANT  BARGAIN  CATALOG  ON; 
□    Semi  conductors       Q   Poly  Poks       Q   Ports 

TERMS:  send  check,  money 
ttrder.  include  postage — avf.  wt- 
per  pnk  1   lb*  Rated ,  net  30  d»yi« 

COD*   25*?b 

P,0,  BOX  942A 

SO.   LYNHELD,  MASS. 

"PACKING"  OF  THE  WORLD 
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NOT  A  KIT!  THE  PERFECT  FIRST  OR 
SECOND  -  MOBILE  OR  FIXED  STA- 
TION -  TWO  BAND  TRANSCEIVER. 

COMPACT  -  80-40  METER  SSB  TRANSCEIVER. 
A  LOW  COST  RIG  -  WITHOUT  SACRIFICE  OF 
POWER  AND  PERFORMANCE.  INCLUDES 
BUILT-IN  SPEAKER  AND  GIMBAL   MOUNT! 

E-Z  "One  Knob"  TUNING  -  JUST  PEAK  OUTPUT 
FOR  SMALL  QSY.  Illuminated  VFO  dial  with  2  kc 
calibration.  High  impedance  mic.  input  with 
push-to-talk  operation.  Combination  S  Meter/ 
Output  indicator.  Smooth  vernier  (12:1  slow  and 
2:1  fast)  VFO  tuning. 


INTRO- 
DUCTORY 
OFFER  UNTIL 
MAY  10TH 


DUO-BANDER  84 

COMPLETELY 


k 


T 


im 


300  Watts  PEP-SSB  input,  covering  3.8  -  4.0  and 
7.1  *  7,3  mcs.  (LSB-80  and  40  meters).  A  pair  of 
proven  6HF5  final  tubes.  Separate,  relay 
switched,  tuned  RF  receiving  stage,  y2  uv.  sensi- 
tivity at  10DB  S/N.  Rugged  printed  circuit 
board,  combination  tube-transistor  circuitry  for 
best  performance.  Stable,  solid  state  VFO  and 
balanced  modulator,  zener  regulated.  Selectivity 
2.5  kc  @  -  6DB  receiving  and  transmitting  with  a 
4  crystal  filter.  Carrier  and  unwanted  sideband 
suppression  -  40DB.  1  watt  of  audio  with  built-in 
speaker.  Fixed  50  ohm  input/output  impedance. 
Excellent  AVC,  COMPACT  SIZE:  5"  high,  11%" 
wide,  10"  deep,  less  power  supply.  Net  weight 
103>4  lbs.  Shipping  weight  15  lbs. 


AC-48    ECONOMY 

SUPPLY      250  WATT  (115  VAC)  49.95 

AC-384    DELUXE 

SUPPLY      300  WATT  (115  VAC)  79.95 


$8.00 
MONTHLY 


OC-384    DELUXE 

SUPPLY      300  WATT  (12  VDC)  89.95 


SPECIAL 

SAVE   %  10.00 


FIXED   STATION    PACKAGE 
DUO-BAM)t:R  84   A.\D   AC-48  SUPPLY 


4*199 


95     $10.00   MONTHLY 
Order   ZZM088 


WORLD  RADIO  LABORATORIES 

3415  WEST  BROADWAY/COUNCIL  BLUFFS,  IOWA/51504   DEPT.  73 

SEND  ME: 

□  Special  Package  ZZM088  •  $199.95      FOB.  Council  Bluffs,  Iowa 

□  Duo-Bander  84 -$159.95 

□  Information  on  Duo  Bander  84 
G  Quote  on  attached  Trade 

□  Free  1966  Catalog 


Name 


Call 


□  Check  or  money  order  enclosed 


Address 
City 


State 
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GALAPAGOS  ISLANDS 


HC8FN 


6VZ8CJH 


&4«Y 


HA5AM 


wn 


3  T  7  H 


G3BI0LX/M 


PJ5BC 


8  Maire  Island 


PHINCIPAUTY  LIECHTENSTEIN 


*4t*  !*«  

HR2ABC  HB0ABS" 


I.  0  \  I 


TQ  MB1G 


IS1  ZDT 


LIMF(i/P 


In  a  townhouse 

on  Lxiisburg  Square.. 


Louisburg  Square  .  ,  .  an  island  of  tradi- 
tion and  elegance  on  Beacon  Hill  in  Boston, 
Also,  the  home  of  hotel  man  Ernest  Hen- 
derson, W1AUC/UDY,  and  the  location  of 
his  amateur  station,  Mr.  Hendex^son  is 
Chairman  of  the  Board  of  the  Sheraton 
Corporation  of  America,  and  his  choice  of 


amateur  equipment  is  National,  of  course. 

For  over  half  a  century  National  gear  has 
been  the  choice  of  critical  amateurs  requir- 
ing maximum  performance,  reliability,  and 
workmanship.  If  these  factors  are  important 
to  you,  then  the  logical  choice  for  your  sta* 
tion  must  also  be  National, 


Amateur  station  W1AUC  includes  the  NCX-5  Transceiver  with  digital  diaf,  the  NGX-A  AC  Supply/ Speaker  Console,  the 
VX-501  VF0  Console  (all  in  walnut  cabinets),  and  the  NCL-2000  2  KW  Linear  Amplifier, 


National,  of  course. 


NATIONAL  RADIO  COMPANY,  INC.,  37  Washington  St.,  Melrose,  Mass.  0217( 

NCX-5.  $685.00;  NCX-A,  $110.00 ;  VX-501,  $249.95;  NCL-2000,  $685.00.  Optional  oiled  walnut  cabinets  available  at  extra  cost 


